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INTRODUCTION 
Agr icu l tu re , engages about th ree- four ths of the 
Indian populat ion, ye t most of populat ion remains i l l - f e d 
and in i l l - n o u r i s h e d . There i s need to improve the quanti ty 
as well as the qua l i ty of food. Increase in quant i ty 
per capi ta would mean increase in food produc t iv i ty and 
t o t a l food product ion. Improved d i e t a f f ec t s favourably 
human a t t i t u d e s and a sp i r a t ions capaci ty to worii. Keeping 
in view the above fac ts i t i s c l e a r tha t a g r i c u l t u r a l 
development p resen ts a bas i s for economic development 
in Ind ia . 
India has paid considerable a t t e n t i o n to the 
ag r i cu l t u r a l development in her Five Year Plans and achieved 
remarkable success in t h i s regard. In the l a s t three decades, 
a g r i c u l t u r a l output has more than double. In sp i te of the 
r i s i n g populat ion food production has not lagged behind, 
so tha t in years of bad weather, the area under foodgrains 
has been c u r t a i l e d , but there was no subs tan t i a l decline 
in food product ion. While the area and production of 
foodgrains p a r t i c u l a r l y wheat, r i c e , maize has increaed. 
The area and production under o i l seeds and pulses has 
remained s t a t i c . The present d i s s e r t a t i o n , which i s the 
(xii) 
prepara tory work for a Ph.D. t h e s i s i s an attempt to study 
the changing pa t t e rn of food crops with specia l reference 
to o i l seeds and pulses in Western Ut ta r Pradesh. The region 
s t r e t ches between l a t i t u d e s 26°20' North and 29°^-5' North, 
and between 77°0' East and 80 0' East long i tudes , covers 
an area of 62,000 sq.km. This region comprises fourteen 
d i s t r i c t s namely, Muzaffarnagar, Meerut, Ghaziabad, 
Bulandshahr, Moradabad, Budaun, Shahjahanpur, Aligarh, 
Mathura, Agra, Etah, Mainpuri, Farrukhabad and Etawah, 
( F i g . 1 . 1 ) . The t o t a l popiilation of the region i s about 
30 mil l ion and the densi ty of population i s about U89 
persons per sq.km. in I98 I . 
The Western Uttar Pradesh i s one of the major 
foodgrain producing regions of the country. The region i s 
a l so the l a r g e s t producer of potatoes and sugarcane. The 
production of foodgrains during l950-51was only 33.3 Irkh 
tonnes. With the exception of droughts during 1965-66 the 
production of foodgrains has general ly shown an increasing 
trend except pulses and i t stood a t "7^.1 lakh tonnes during 
1980-81. The increase in the foodgrains production has been 
brought about mainly because of the increase in the 
production of wheat which was due to the in t roduct ion of 
High Yielding V a r i e t i e s . The production of wheat which 
was only 10 lakh tonnes during 195O-5I, increased to ^6 .^ 
( x i i i ) 
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(xiv) 
lakh tonnes during I98O-8I, showing a spectacular increase 
of 36.5 lakh tonnes over the production of 1950-|;1, The 
production as well as the y i e ld per hectare of wheat 
increased tremendously, because of the absence of serious 
pes t s and d i seases , in t roduct ion of High Yielding Var ie t i e s 
of seed, assured i r r i g a t i o n , assured market and pr ice pol icy 
adopted by the government. The production of r ice which was 
only 1.8 lakh tonnes during I95O-5I increased to 7*2 lakh 
tonnes during I98O-8I, having a pos i t ive devia t ion of 5«^ 
lakh tonnes over the production of 195O-5I . The production 
of pulses in I95O-5I was 8.7 lakh tonnes which decreased 
to 5«0 lakh tonnes in I98O-8I. The production of o i lseeds 
has shown a s ign i f ican t increase l ike c e r e a l s . In I950-5I , 
the production was ^^ thousand tonnes and i t rose to I65 
thousand tonnes in I98O-8I. 
The present work i s divided into six chap te r s . The 
f i r s t chapter deals with the physical se t t ing of the study 
area with specia l reference to s t ruc ture and r e l i e f , 
physical d i v i s i o n s , climate and s o i l . In the second chapter , 
the importance of the crops under study ai^ d iscussed . 
These crops are c e r e a l s , pulses and o i l s e e d s . The th i rd 
chapter descr ibes the impact of Green Revolution on the 
se lec ted food crops and l i n e a r growth r a t e s have been 
(xv) 
computed with the help of j?egresslon equation ( Y = A+BX), 
for two periods of Pre-Green Revolution and Green Revolution 
p e r i o d s . The fourth and f i f t h chapter deal with the l i n e a r 
growth r a t e s and trends of area and production of pulses 
and o i l seeds a t d i s t r i c t l e v e l . These chapters are analysed 
with the help of regression equat ion. The l a s t chapter 
descr ibes the pa t t e rn of some food crops in Aligarh d i s t r i c t . 
In the end, the conclusion incorporates some suggest ions. 
CHAPTER I 
PHISICAL SETTING 
STRUGTURB AND BELIEF 
1 
The region of Western Uttar Pradesh, comprising 
fourteen districts of Uttar Pradesh, structurally forms 
part of the Indo Gangetic Plain and lies between the 
Himalayan chain of mountains in the north, and peninsular 
India in the south. The plain is geologically of recent 
origin and has been formed mainly by the sediments derived 
from the young folded mountains of the north and the 
peninsula in the south. A number of hypotheses have been 
advanced by various scholars regarding its formation. 
K Eduard Suess, the Austrian geologist, suggests 
that the plain constituted a 'foredeep' in front of the 
Jhigh crust waves of the Himalayas as in their southward 
advance they were checked by the inflexible solid land 
mass of the peninsula. The rivers rising from the 
Himalayas brought an immense amount of detritus and 
deposited it in this depression. The deposition of the 
1. The v;estern Uttar Pradesh ^ ies betv/een 26 20' N to 
29° ^ 5' N latitude and 77° 0' E to 80° 0' E longitude 
and covers an area of 62,000 sq.km. It comprises the 
districts of Muzaffarnagar, Meerut, Bulandshahr, Ghaziabad, 
~^Aligarh,^Mathura, Agra,-Mainpuri,. Etah, Etawah, Budatm, 
Shahjahanpur, Moradabad and Farrukhabad. 
2 
alluvium continued althrough the ple is tocene period 
up to the present and led to the formation of the 
2 
p l a i n . 
i. According to S.G.Burrard, the p l a i n cons t i t u t e s 
a r i f t va l ley and i s bounded by p a r a l l e l f a u l t s on i t s 
3 
two sides with the maximum down through of 32.20 Kms. 
This view has not been accepted by the Indian geologis t 
about the o r ig in of the Indo-Gangetic depression, because 
t h i s view has few geological fac t s in i t s support and 
i s not in confirmity with the geological and the geo-
5 
physical observat ions . 
Another view was put forward by Oldham, who 
suggested t h a t the c rus t of the ea r th was f loa t ing upon 
a f luid magma, and there fore , the trough has been created 
2 . Shafi,M., Land U t i l i z a t i o n in Eastern Ut tar Pradesh^ 
Aligarh, 19^0, p.1. 
3. Burrard,S.G., "On the Origin of the Himalaya Moimtains" , 
Geological Survey of India,Professional 
Paper, No.12, Calcutta, 1912, p.11. 
k, Hyden,Dr. (1913) and Oldham,R.D. (1917), cited by 
Wadia,D.N., Geology of India, London, 
19^ 9, pA. 
5. Wadia,D.N., and Auden,J.B., "Geology and Structure 
of Northern India" ^ Memoirs of the Geological 
Survey of India. Vol.73, Delhi, 1939, 
p. 13^. 
by the sinking of the c rus t under the vreight of alluvium 
6 
deposi t s brought down from the mountain by r i v e r s . 
A t h i r d and more recent view regards t h i s region 
as a ' s ag ' in the c rus t formed between the northward 
d r i f t i ng Indian continent in the south and the comparatively 
soft sediments accumulated in the tethyan as well as in the 
connected basin on the nor th . The crumpling of the sediments 
7 
resu l ted in the formation of a mountain system. The dynamical 
e f f ec t of e i t h e r the f i r s t or the th i rd view would appear 
to be the same. The depression perhaps began to form in the 
upper Eocene and a t ta ined i t s g rea te s t development diiring 
the th i rd Himalayan upheaval in Middle Miocene, since then 
has gradually f i l l e d up by sediments to form a l e v e l p la in 
8 
with a veiy gentle seaward slope . 
/ As regard the thickness of the alluvium re l i ab le 
information has been derived from bor ings . Some borings 
have been made in the a l l u v i a l deposi ts to a depth of about 610 
metres for tapping water. The deepest bore ho le , a t Lucknow in 
10 
U.P. i s only ^00 metres and has not touched the rock bottom. 
6 . I b i d . , p . 2 2 3 / 
7 . Krishnan,M.S., Geology of India and Burma. Madras,1956,p.529. 
8 . I b i d . , p . 5 7 3 . 
9. Krishnan,M.S., Introduction to the Geology of India. 
Madras, 19^ -^ , pp. 169-70. 
10. Oldham,R.D., "The Deep Boring at Lucknow", Records of the 
Geological Survey of India. Vol. 33, p.263. 
On the bas i s of geological and geodetic evidences 
several contradic tory es t imates of the depth of t h i s 
depression are made. Oldham finds the depth of the 
Gangetic trough to be hf^75 metres to 6,100 metres towards 
11 
i t s northern edges. H.M.Cowie, while c r i t i c i s i n g the above 
f ind ings , pos tu la ted even higher f igures from ths same 
12 
d a t a . 
All the boring tha t have h i t he r to been made, 
13 
have fa i led to reach the rock bottom. However, the 
deepest p a r t i s nearer the northern edge than the southern 
edge, and i t becomes gradually shallower towards the 
peninsular margin. I t s f loor has a f a i r l y regular upward 
15 
slope to the southern edge. 
1 1 . Oldham,R. D,, "The Structure of the Himalaya and of the 
Gangetic P la in" , Memoirs of the Geological Survey 
of Ind ia . Vol.62, Par t 2 , Calcut ta ,1917, p .82 . 
12 . Cowie, H.M., A Cr i t ic i sm of R.D. Oldham's Paper on the 
Structure of the Himalayas and of the Gangetic 
Plain as Elucidated by Geodetic observations in 
India , Memoirs of the Geological Survey of Ind ia . 
Professional Paper No.18, Dehradun, 1921, p . 6 . 
1 3 . Wadia,D.N., Geology of India . London, 19^9, pp.283-8if. 
1V. Krishnan,M.S., "Indian Geological Jou rna l " . Vo l . l 8 (^ ) , 
December, .19^3> P«137» 
1 5 . 01dham,R.D., O p . c i t . . p . 8 2 . 
The a l l u v i a l deposi ts of Western Ut ta r Pradesh 
can be divided roughly under two sub-divis ions: 
( i ) The Khadar or Newer Alluvium 
• ( i i ) The Bhangar or Older Alluvium 
The bhangar land occupies the higher ground and 
16 
i s not flooded by the r ive r s during the r a i n s . The 
prevai l ing mater ia l in the bhangar alluvium i s the Kankar 
nodules . The Kankar i s the i r r e g u l a r concret ion of impure 
calcareous mat ter . The older alluvium i s d is t inguished 
17 
by the nodular seg27egations of carbonate of lime or 
calcareous concretions which are abundant in the d r i e r 
18 
reg ions . The bhangar land i s charac ter i sed by patches of 
sa l ine and a lka l ine efflorescence which are the r e su l t 
of the gentle slope of the land and the composition 
19 
of the alluvium. 
The most important material in bhangar land is 
clay which at places becomes loam or sandy loam. In this 
16. Shafi , M., O p . c i t . . p . 3 . 
17 . Ras ta l l .R .H. . "Agr icu l tu ra l Geology". Cambridge 
Geological Se r i e s , 1922, p .100. 
18 . I b i d . , p .160 . 
19 . Shafi,M., O p . c i t . . p . 3 . 
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Clayey p a r t of alluvium i r r e g u l a r concret ion, or Kankar 
of var ious shapes and size are formed a t d i f f e r en t l e v e l s . 
These are formed "due to the segregation of the calcareous 
20 
mater ia l of a l l u v i a l deposi ts in to lumps or nodules" . The 
l e v e l of bhangar generally v a r i e s from 5 to 6 metres above 
the highest point and 15 to 21 metres above the lowest 
l e v e l of the r i v e r Ganga. 
The Khadar or the newer deposi ts occupies r e l a t i v e l y 
a lower leve l and i s l i ab l e to inundation a t the time of 
f loods . The low l eve l of the khadar land i s in conformity 
v;ith the p r inc ip le tha t as a r i v e r gets o lder , more and 
more of i t s deposi ts are found to be of a younger age, and 
as the bed of the r i v e r sinks lower, these younger deposi ts 
come to occupy a l eve l lower than tha t occupied by the 
21 
e a r l i e r depos i t s . 
The khadar i s much l imi ted in ex ten t and i s s t r i c t l y 
confined to the banks of the r i v e r s . The whole region i s 
t raversed by four main r ive r s the Ganga, Yamuna, Ramganga 
and Gomati which make the p r inc ipa l s t r i p s of khadar 
d e p o s i t s . The banks of the t r i b u t a r i e s of the above mentioned 
r i v e r s are a l so charac ter i sed by khadar. Ganga khadar i s by 
f a r the most broadest among a l l the khadars . I t a t t a i n s 
20 . Wadia,D.N., O p . c l t . . p . 3 9 1 . 
21 . I b i d . , p.251 . 
s u f f i c i e n t width a t d i f f e r e n t p l a c e s , e . g . , i n Muzaffarnagar 
d i s t r i c t the wid th of the Ganga khadar i s approximate ly 
16 Rms. and in Etah and Farrukhabad d i s t r i c t s i t a t t a i n 
more or l e s s the same w i d t h . 
DBAINAGE 
The dra inage of the r eg ion under s tudy i s we l l 
deve loped . The main r i v e r s i . e . , the Yamuna, Ganga, 
Ramganga and Goraati serve a s the main source of wa te r 
s u p p l y . A study of the a c t i v i t i e s and behav iou r of these 
r i v e r s i s of g r e a t importance s p e c i a l l y i n an a r ea where 
a g r i c u l t u r e forms the mainstay of the economy and cana l 
i r r i g a t i o n i s t he c h i e f source of wate r supp ly . F i g . 1 . 2 
shows t h a t a lmost a l l the r i v e r s fol low the g e n e r a l slope 
of. the land and t r a v e r s e the a r e a from n o r t h to sou th and 
s o u t h - e a s t . These r i v e r s can be d iv ided i n t o two c a t e g o r i e s . 
F i r s t l y , the r i v e r s which a re never dry dur ing the y e a r . 
The r i v e r s Yamuna, Ganga, Ramganga, Deoha and Gomati 
a r e r e p r e s e n t a t i v e of t h i s c l a s s . Secondly, t hose which 
have no permanent source of wa te r supply and d iy up o r 
a re reduced to i n s i g n i f i c a n t sti?eams i n the hot weather 
b u t swel l to c o n s i d e r a b l e dimension dur ing the r a i n s . 
R i v e r s lil<:e Karwan, Khar i , Senger , S i r s a , I s a n , Til?:ta 
and Narha, e t c . comes under t h i s c a t e g o i y . 
8 
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Bosed on Stole Mop of UP 1975,Survey of India. 
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In order to understand the nature of the p r inc ipa l 
r i v e r s and to malce a comprehensive study of the drainage 
of Western Uttar Pradesh, the drainage can be put into 
f ive categor ies three major r i v e r systems and two minor 
ones as shovm in F i g . ( 1 . 2 ) . 
Major System: 
( i ) The Yamuna and i t s t r i b u t a r i e s , 
( i i ) The Ganga and i t s t r i b u t a r i e s , 
( i i i ) The Ramganga and i t s t r i b u t a r i e s . 
Minor System: 
( i ) The Garra (Deoha) and i t s t r i b u t a r i e s , 
( i i ) The Gomati and i t s t r i b u t a r i e s . 
Yamuna: The r i v e r Yamima i s the f i r s t perennia l r i v e r 
of the region. The r i v e r has i t s source in the snowy 
peaks of the Himalayas, r i s e s from the Yamunotri g l ac i e r s 
a t a 'he ight of about 6,367 metres . The length of the 
Yamuna from i t s source to i t s confluence with the Ganga 
a t Allahabad i s 1,376 Kms. After cu t t ing Mussoorie 
h i l l s , the r i v e r en te r s the region through a gorge. Tlie 
r i v e r Yamuna forms the boundary of many d i s t r i c t s of the 
re gi on. 
10 
The banks of the r i ve r remains high in north but 
as the r i ve r flov/s toward the south in the d i s t r i c t of 
Meerut, the height of the bank i s reduced considerably . 
Here the khadar area i s very SHBLII, and the bank of the 
r i v e r i s marked by r idges which disappear in the soubh of 
the Pargana Baghpat, The uplands general ly terminate in 
a sandy fringe of ravines and undulating s o i l s . The 
Muzaffamagar and Meerut d i s t r i c t s are drained by the 
Hindan r i v e r , which joins the Yamuna near Dadri in 
Bulandshahr d i s t r i c t . The ravines of Yamuna are narked 
by wide b e l t of kankar in Agra d i s t r i c t . '^ ^ 
The Yamuna r i v e r flowing through Mathura d i s t r i c t 
en t e r s in Agra d i s t r i c t with a great loop, making the common 
boundary of the two d i s t r i c t only for a l i t t l e d i s t a n c e . 
I t forms the boundary of Itimadpur and Ferozabad on the 
no r th , Agra and Fathehabad in the south. When i t leaves 
Agra c i t y a few kilometres to the eas t i t i s joined on the 
l e f t bank by a small t r i b u t a r y , Karwan. Near about 10 Kms. 
of Agra c i t y , the r i v e r makes a large loop enclosing a 
t r a c t of heavy a l l u v i a l s o i l . After receiving the water 
of the r i ve r Utangan in the extreme eas t of Fatehabad, 
22 . D i s t r i c t Gazetteer of Meerut, Vol.if, 1922, \ 
D i s t r i c t Gazetteer of Bulandshahr, Vol .5 , 1922, 
D i s t r i c t Gazetteer of Agra, Vol .7 , 1921. 
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the liver continues its course along the north of tahsil 
Ball forms the boundary of Mainpuri and Etawah districts. 
After making the boundary of Etawah district, the river 
Yamuna flows in a south easterly direction, and near the 
village of Harauli, it describes a remarkable curve. 
Before joining with Chambal river, it turns abruptly to 
the south and then again sweeps eastward to form the 
boundary between Jalaun and Etawah districts. 
Owing to its various loops and bends, the actual 
length of the river Yamuna increases considerably than 
the total length, for e.g., in Etawah district the actual 
length is found to be 193 Kms. while the total length 
23 
comes to about 112 Kms. The important tributaries of 
the Yamuna are Hind on, Karwan or Karon Nadi, Patv;aha, 
Utangan, Khari Nadi, Chambal, Sirsa and Senger. 
The Ganga; The Ganga emerges from the Himalayas into 
the plains at Rishikesh. In the hilly areas it is joined 
by the two important tributaries - one passing through 
Kedarnath (theAlaknanda), and another by Nandadevi 
(the Mandakini). Beyond Hardwar it passes through the 
23. District Gazetteer of Etawah, Vol.9, I9II, p.'9. 
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sub-montane t r a c t s of the Himalayas where i t i s joined 
by numerous streams. After i t s confluence with Alaknanda 
the combined stream i s cal led the Ganga. The Ganga 
leaves Saharanpur d i s t r i c t a t the v i l l age of Bala-V'ra.li 
and en te rs the Muzaffarnagar d i s t r i c t . The volume of water 
in the r i ve r increases by the middle of March, when the 
melting of snow takes p lace . The melting of snow continues 
throughout the summer months. In the month of July and 
August \iith the onset of monsoon the volume of water i s 
maximum in the r i v e r and the Ganga i s no where fordable 
in the rainy season. The Solani r i ve r f a l l s in the Ganga 
in Muzaffarnagar d i s t r i c t . At the point of junct ion the 
bed of the Ganga i s su f f i c i en t ly widened and divided in to 
numerous channels . 
After forming the eas te rn boundary of Muzaffarnagar 
d i s t r i c t , the Ganga r ive r en te r s the d i s t r i c t of Meerut, 
In t h i s d i s t r i c t the r ive r flows in a southerly and 
south-eas te r ly d i r e c t i o n . The d i s t r i c t of Meerut i s separated 
from the d i s t r i c t s of Moradabad by th i s r i v e r . Here the 
banks of the Ganga r ive r are not much defined but the 
2k» D i s t r i c t Gazetteer of Muzaffarnagar, Vol .3 , I903, p . 2 . 
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channel of the r i v e r i s f a i r l y s t a b l e . At the pargana path 
of Meerut d i s t r i c t much a l l u v i a t i o n has taken p l a c e . 
The presence of ox-bov^ lalies a t a dis tance of 
few miles from the r ight hand bank of the r i v e r in the 
d i s t r i c t of Meerut suggests t h a t the r i ve r has changed 
i t s course towards e a s t . On the border of the d i s t r i c t 
of Meerut and Moradabad where the course of the r i v e r i s 
about 6 Kms. wide, constant sh i f t ing in the course of 
the r i v e r has taken p l ace . In the l a s t decade of 19th 
centuiy the r i v e r changed i t s course near Asi lpur and 
ruined a large s t r e t ch of f e r t i l e land sweeping across 
26 
the khadar of Moradabad. 
In Bulandshahr d i s t r i c t , the bed of the Ganga 
r i v e r i s formed of coarse sand which extends to a depth 
of 39 metres, while below t h i s there i s a s t ruc tu re of 
c lay and kankar about 6 metres in depth and belov/ tha t 
l e v e l there are l ayers of broken sand to a depth of 
5 metres . The r i v e r changes i t s course almost every year 
27 
and during the ra in i t become unfordable. 
25* D i s t r i c t Gazetteer of Meerut, Op.ci t .„ pp .12-13 . 
26 . D i s t r i c t Gazetteer of Moradabad, Vol.15, 1911, p . ? . 
2 7 . D i s t r i c t Gazetteer of Bulandshahr, Op . c i t . , pp .11-13. 
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The Ganga r i v e r merely touches the e a s t e r n b o r d e r 
of A l i g a r h d i s t r i c t and the d ra inage from a p o r t i o n of the 
28 
khada r a t the upland i s c a r r i e d down by a few r i v u l e t s . 
The Ganga has exper ienced a number of changes in 
i t s course i n E tah d i s t r i c t . The former bed of the r i v e r 
Ganga i s marked by the Burhiganga . This s t ream flov/s a t 
a cons ide r ab l e d i s t a n c e from the old h igh bank which i s 
l o c a l l y knov/n a s Pahar and has a mean he igh t of about , 
6 met res from the lowlying p l a i n . The c u r r e n t of Burhiganga 
i s s l u g g i s h and i t s course i s t o r t u o u s , b locked i n many 
29 
p l a c e s , by sand and water logging i s a common f e a t u r e s . 
As the r i v e r Ganga e n t e r s the Farrukhabad d i s t r i c t 
i t tal^es a t u r n toward s o u t h e a s t a t the v i l l a g e S inghi 
Rampur. Ganga r i v e r i s jo ined by Ka l i Nadi a t about 6 or 
7 Kras. south of KannauJ. Though Ganga i s c o n s t a n t l y 
changing i t s c o u r s e , i t s movement from s ide to s ide i s 
f o r most p a r t , slow and g r a d u a l . The old course of Ganga 
i s r e p r e s e n t e d by Burhiganga, which runs p a r a l l e l to the 
30 . 
Ganga to j o i n a t Azizabad, 10 Kms. e a s t of Shamsabad. 
2 8 . D i s t r i c t G a z e t t e e r of A l i g a r h , V o l . 6 , I 9 0 9 . 
2 9 . D i s t r i c t G a z e t t e e r of E t a h , Vo l .12 , 1911 . 
3 0 . D i s t r i c t G a z e t t e e r of Farrukhabad, V o l . 9 , 1911• 
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The Ganga r ive r flows on the f e r t i l e p la ins of Western Ut ta r 
Pradesh and i t i s joined on i t s r igh t bank by the r i v e r Yamuna 
a t Prayag. The important t r i b u t a r i e s of Ganga a re : Kali l ladi, 
Him Nadi, Isan Nadi, Pandu Hadi, Mahawa, Tikta , Burdmar, 
Sot (Yar-i-Wafadar), Chhoiya, Bhainsaur and Sota . 
Ramganga: Ramganga r i s e s in the h i l l s of the Chamoli d i s t r i c t , 
some distance south of the snow range of the Himalayas, and 
en t e r s the Moradabad from the d i s t r i c t of Bijnore in the 
north-west corner of Thakurdwara t a h s i l (Moradabad). After 
Moradabad i t en te r s the d i s t r i c t of Rampur. I t flov;s in a 
northwest to southeast d i r ec t ion and drains the southwestern 
p a r t s of Rampur and Bare i l ly d i s t r i c t s . Coming in to the Budaun 
d i s t r i c t from Bare i l ly d i s t r i c t in a wide meandering course, 
5.8 Kms. nor theas t of town of Seohara, i t covers a broad 
course , p a r t i c u l a r l y in the rainy season. When the Ramganga 
overflows i t s banks, i t destroys many crops standing nearby, 
i f the flood occurs in the middle of the l a s t of the Itharif 
season, i t s turbid water spreads in a th in sheet over the 
l eve l ground boi-dering the r i v e r and deposi ts fine s i l t which 
usua l ly gives r i s e to a so i l of grea t r i chness . So many 
t r i b u t a r i e s , small or l a r g e , d r i f t in to the Ramganga on both 
\ of i t s banlvs, such as Ban, Gangan, A r i l , Narha, Kosi, Dhela 
16 
and Bahgul, e t c . , but remarkably most of them join 
Ramganga on i t s l e f t s i de . 
The Garra oir Deoha; This perennia l r ive r comes from 
t a r a i region of Naini ta l and crossing the d i s t r i c t of 
P i l i b h i t in a north to south d i r e c t i o n , i t en t e r s the 
Shahjahanpur d i s t r i c t 3 Kms. north of v i l l age ^fa.jhkhera. 
I t flows through a meandering and curved course . I t 
receives many seasonal and pei^nnia l r i ve r s on both s ides , 
of which the Khannaut on the l e f t bank of Garra i s a 
perennia l r i v e r . The Garra forms i t s own khadar s t r i p , 
which is l e s s e r in width than tha t of Hamganga. The 
important t r i b u t a r i e s are Khannaut and Sukheta. 
The Gomati; The name of the r i v e r corresponds to the 
l o c a l word "Ghoomti" meaning as curving and means 
meandering. I t o r ig ina tes near v i l l age Sabalpur, t a h s i l 
Puranpur, d i s t r i c t P i l i b h i t a t 7 Kms. north of Shahjahanpur. 
The Gomati receives seasonal stream, the Bhainai , on i t s 
r i g h t bank. In i t s upper p a r t of the Bhainai i t has a 
seasonal channel. In i t s l a s t reaches befoi?e joining 
the Gomati, i t has adverse e f fec t s on land producing 
17 
was te land mostly on the l e f t s i d e . At l e a s t the Gomati 
f lows southward and i t s course th roughout i s meandering. 
The Gomati l e a v e s the Shahjahanpuj d i s t r i c t k- Kms., 
n o r t h e a s t of the v i l l a g e Ageona Buzurg. The impor t an t 
t r i b u t a r i e s are Kathna and Ul . 
PHYSICAL DIVISIONS;v-
On the b a s i s of r e l i e f and d r a i n a g e , the Western 
U t t a r Pradesh can be d iv ided i n t o the fo l lowing p h y s i c a l 
d i v i s i o n s , which have been shown i n F i g . (1 .3 )» 
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( v i i 
( v i i i 
( i x 
(x 
(x i 
( x i i 
The Khadar 
The Hindan - Yamuna I n t e r f l u e 
The Hindan - Ka l i I n t e r f l u e 
The Kal i - Ganga I n t e r f l u e 
The Yamuna - Ka l i Nadi I n t e r f l u e 
The Yamuna Uplands 
The Yamuna-Chambal Ravines 
The Ganga-Sot I n t e r f l u e 
The Trans Ramgahga P l a i n 
The S o t - A r i l I n t e r f l u e 
The Bhur t r a c t 
The A r i l Ramganga and Ramganga Bahgul 
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PHYSICAL DIVISIONS 
I.Khodor. 
2.Hlndon Yomuno Inter flue 
S.Hlndon Koli " 
4 Koll Gongo " 
5. Yomuno Koll " 
6. Uplonds 
7. Yomuno Chomtjol Bovmes. 
8. Yomuno Rovines. 
9. Gongo Sot Inter flue. 
10 Bhur Tract. 
II. Sot Aril Interflue. 
l2.Trons Romgongo Ploin. 
l3Aril Romgongo & Bohgul Interflue. .^ •. 
W.Deoho Bohgul Interflue. . ' V ' 
\ IS.Oeoho GomotI .. r' ^_ 
( 15 
Source: 
I. Bosed on Stote Mop of UP 1975, Survey of Indio 
2.Settlement Reports ond Gcieffeers of Vorlous DlstrlctsX"] 
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( x i i i ) The Bahgul-Deoha In te r f lue 
(xiv) The Deoha-Gomati In te r f lue 
(xv) The Trans-Gomati Plain 
The Khadar; The Khadar region of the Western Uttar 
Pradesh comprises the lowlands which run along the 
r i v e r s Yamuna, Hindan, Kali Nadi, Chambal, Utangan, 
Kheri Nadi, Ganga, Ramganga, Deoha and Gomati. The 
Khadar i s composed of newer deposi ts and receives s i l t 
and sediments washed out from the high lying p l a i n by 
the surface drainage during the season of r a i n s . During 
the months of r a in some of i t s pa r t s e i t h e r turn in to 
swamps or are ac tua l ly submerged under water, while 
during the cold dry season the surface may be dry , the 
sub-so i l remains moist and water can be found by digging 
a few metres deep. The nearness of the ground water 
l e v e l br ings about wide spread s a l t afflorescence on the 
surface spec ia l ly during the summer months when the s a l t 
comos up with c a p i l l a i y r i se of sub-soi l water and i t s 
31 
subsequent evaporat ions . 
3 1 . Agrawal, R.R., Soil Survey and Soi l Work in 
Ut tar Pradesh. Vol .2 , Allahabad, 1952, p . 6 . 
^0 
Fig . (1.3) shows the ex ten t and d i s t r i b u t i o n of 
Khadar of var ious r ive r s of Western Uttar Pradesh. The 
area usually cons i s t s of s i l t , sand and c l ay . The 
Khadar of var ious r i ve r s do not have uniform width. As 
the Khadar lands stand a t a lower level than the upland, 
the Khadar areas are more l i a b l e to floods during the 
ra iny season. Owing to seasonal floods the Khadar i s 
presumed to be very precarious for a g r i c u l t u r e . But 
where the frequency of floods i s l e s s , some good crops 
are cu l t iva ted on the l imited a r e a s . Sugarcane and 
some Rabi crops are veiy well cu l t iva ted in Ganga Khadar 
32 
in Aligarh d i s t r i c t . Cu l t iva t ion of melons and vegetables 
Is the t r a d i t i o n a l prac t ice of the people in the sands 
Df these r i v e r s . 
Che Hindan - Yamuna In te r f lue ; This t r a c t between 
3indan and Yamuna r ive r s i s general ly f l a t . The s o i l s 
3n the north western side of the t r a c t between the 
Kirsani and Hindan i s poor and unproductive. Rice i s 
grown in the depressed areas of t h i s t r a c t . The northern 
32 . D i s t r i c t Gazetteer of Al igarh , O p . c i t . . p . 9 . 
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hal f of t h i s t r a c t i s not important from the agriciJl ture 
poin t of view, while the southern half cons i s t of good 
qua l i t y s o i l s . The Yamuna-Hindan in te r f lue narrows down 
towards south and converges to a point in Bulandshahr 
d i s t r i c t near Dadri , where the tlindan r ive r f a l l . into 
the Yamuna. 
The Ilindan-Kali In te r f lue ; This t r a c t between Hindan 
and Kali Nadi i s su f f i c ien t ly high and the water l eve l 
i s usual ly a t a g rea te r depth. The slope of the land 
runs towards west as well as e a s t from i t s c e n t r a l 
p o r t i o n . The usar and reh areas do not cover much 
land in the nor th . A well marked depression, e a s t of 
the Hindan water-shed s t a r t s from Meerut d i s t r i c t and 
extend towards south as far as the Etah d i s t r i c t . In fact 
t h i s depression represents a co l l ec t ion of many i l l 
defined depress ions . The a l l u v i a l surface of the 
depression i s composed of r ich loam and c l ay . 
The Kali-Ganga In te r f lue ; This t r a c t comprises the 
d i s t r i c t of Muzaffarnagar, Meerut, Ghaziabad, Bulandshahr, 
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Aligarh, Etah, Mainpuri and Farrukhabad. This t r a c t i s 
marked by the presence of sandy h i l l o c k s , l oca l l y knovm 
as Bhurs. These Bhurs s t a r t from Meerut d i s t r i c t and 
continue southwards as far as the Etah d i s t r i c t . In 
most pa r t s the sub-soi l i s mainly a sandy. The improvement 
in the i r r i g a t i o n has made the t r a c t important for 
agr icu l tu re purpose . 
The Yamuna-Kali Nadi In t e r f lue : This t r a c t l i e s 
between Yamuna and Kali Nadi i s charac ter i sed by various 
streams flowing through i t . The t r a c t between Kali Nadi 
and Senger Nadi i s important for i t s r ich s o i l s of loam 
types . Various patches of usa r , hov/ever, are found in 
the loamy so i l o f - th i s t r a c t . The loamy s o i l s change 
in to clays in the western side near Yamuna and the surface 
r i s e s in to the h i l locks of sand and Bhurs in the v i c i n i t y 
of the Yamuna. 
The Yamuna Uplands; The stream in t h i s t r a c t i s absent 
and the bed of Yamuna i s scoured with r av ines . This 
t r a c t i s not r i ch from the agr icu l tu re point of view, 
2S 
p a r t i c u l a r l y in the d i s t r i c t of Mathura, ch ief ly "because 
of the rugged land and lack of i r r i g a t i o n f a c i l i t i e s . 
. The Yamuna-Chambal Ravines; This t r a c t l i e s between 
the Yamuna and Chambal r i v e r s . The lands between lamuna 
and Chambal cons i s t of mere ridge or narrow s t r i p flanked 
on e i t h e r side by the ravines leading to the r i v e r s . 
In the west ravines are about 3 Kms, broad whereas in 
the centre of the t r a c t the upland i s r e l a t i v e l y wide 
and in one or two places forms a s t r i p from I3 to II+ 
Kms. broad. Ravines are found a t a distance of one or 
two k i lometres , away from the Chambal r i v e r and t h e i r 
aveiage' length along the r i v e r can hardly be more than 
3 k i lomet res . The whole t r a c t i s most uneven and i r i ^ g u l a r , 
made up of steep r idges , low sloping h i l l s . In places 
the so i l i s devoid of a l l vege ta t ions . 
The Ganga-Sot In t e r f lue : This t r a c t has a large 
wasteland area in the west owing to erosive ac t ion of 
the streams. The sub-soi l water table remains very low, 
2i 
and the water l eve l in the Mahawa Sot r i v e r considerably-
low. Usar land, jungles and meadows are found in patches 
alongwith the cu l t iva t ed land. 
The Trans-Ramganpa Plain: This t r a c t , comprising the 
whole of the Thakurdwara t a h s i l and g rea te r p a r t of the 
t a h s i l Moradabad, l i e s to the north of the Ramganga 
Khadar and covers an area about 906 kms. In the cen t ra l 
and northern p a r t s of t a h s i l Thakurdwara, which stand 
high, the so i l i s l i g h t and poor, f a c i l i t i e s are de f ic ien t 
and much of the land p reca r ious . Elsewhere the preva i l ing 
s o i l i s a s t i f f loam, bearing good crops of r ice in 
Kharif and wheat, gram, and l inseed in Rabi. in the 
western and southern port ions there are large t r a c t of 
clay which gives y ie ld only r ice and depend on r a i n f a l l . 
The Sot-Ari l In t e r f lue ; • Being character ized by the 
well-drained p l a i n , the t r a c t occupies good loanry s o i l , 
A number of seasonal lakes and small seasonal streams 
are a lso found. Most of the area i s cu l t iva t ed and the 
wastelands are small . 
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The Bhur Tract: This undulating sandy upland t r a c t , 
comprising the eas te rn por t ion of t a h s i l Hasanpur, the 
western por t ion of t a h s i l Sambhal, sna i l area of t a h s i l 
Amroha in Moradabad d i s t r i c t and small area of t a h s i l 
Sahaswan in Budaun d i s t r i c t , l i e s to the eas t of the 
Ganga Khadar« The t r a c t has no stream of any importance 
and cons i s t s of a se r i e s of f a i r l y p a r a l l e l sandy ridges 
separated by l eve l p l a i n s . The Bhur t r a c t has mostly 
dry sandy s o i l . This t r a c t i s th in ly populated and 
almost devoid of t r e e s except in the neighbourhood of 
the l a rge r v i l l a g e s . 
The Aril-Ramnanga and Ramganpa-Bahgul In t e r f l ue : This 
t r a c t occupies a lowland ai?ea which i s mostly subjected 
to waterlogging p a r t i c u l a r l y in the west of Ranganga 
r i v e r . The t r a c t i s occupied by a cont inuat ion of 
numerous lakes and streams. Many of the lakes are large 
and permanent. During the season of r a i n s , the lakes 
expand considerably and they are usual ly connected with 
each other due to overflow. The bad drainage condit ions 
are a serious set-back for the c u l t i v a t o r s . The so i l of 
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the t r a c t i s general ly clayey loam. The waterlogging 
in the rair^y season becomes so ser ious tha t means of 
communications are p r a c t i c a l l y disrupted among the 
v i l l a g e s . The undergro\ind water table remains generally 
high, varying from 1 to 3 or ^ metres . 
The Bahgul-Deoha In te r f lue : In the eas t of the Bahgul 
and Ranganga, the area i s not l i a b l e to f loods . The 
gentle slope of the land i s from north to south. The 
sub-so i l water table i s low which va r i e s from 5 to 
7 metres . The area i s well drained by some seasonal 
channels . 
The Deoha-Gomati In te r f lue ; The t r a c t cons i s t s of 
loamy so i l and i s well dra ined. There are numerous 
seasonal and perennia l lakes and streams. In the 
nor theas t of the t r a c t , the land has numerous 
patches of wasteland in between large areas of 
cu l t iva t ed land . The underground water table i s 
general ly 6 to 8 metres . 
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Trans-Gomati Plain; The t r a c t i s mostly 
t a r a i land, possessing a high water table and 
remains generally saturated with moisture . There 
are numerous lakes and swamps in the t r a c t . V/ild 
t r e e e s and grass are a lso found. Most of the 
western p a r t of t h i s t r a c t i s under c u l t i v a t i o n , 
while most of the eas te rn p a r t i s under meadows 
and wood l ands . The seasonal r i v e r Ul which forms 
the nor theastern boundary of Shahjahanpur d i s t r i c t 
i s loca l ly knov/n as containing poisonous water 
for both c a t t l e and human be ing . 
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CLIMATE 
The climate of Western Ut ta r Pradesh i s 
charac te r i sed by seasonal rhythm which i s produced 
by the northwest and southeast monsoons. The reversa l 
of the prevai l ing winds takes place reguarly tv/ice 
in the course of the year . In one pa r t of the year 
when the northeast monsoon i s p reva len t , the a i r 
general ly blows over the region from west to e a s t , and 
i s generally cold and dry . In the other pa r t of the 
yea r , when the southwest monsoon i s prevalent , the a i r 
blov;s over the region from eas t to west and being ladden 
wibh moisture br ings copious r a i n f a l l . "Moisture i s an 
important factor in a l l crop producing a r e a s . I t i s 
the a l l important factor in the minimal regions , where 
the average or normal r a i n f a l l i s generally necessary 
for successful crop production. In such areas the system 
of crop production must be cor re la ted more or l e s s \-iith 
ex i s t i ng moisture condi t ions; as a matter of f a c t , the 
e n t i r e programme of crop production i s more or l e s s 
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dominated by the moisture f a c to r " . 
3 3 . Klages, K.H.W., Ecological Crop Geography, 
New York, 19^77 p . l W ^ 
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The seasonal rhythm of monsoon reversa l i s 
well marked and the s l i g h t e s t v a r i a t i o n in i t has a 
great influence on the agr icu l tu re operat ions of the 
a r e a . The year i s generally divided in to two a g r i c u l t u r a l 
seasons: Rabi and Kharif, which correspond to the dry 
and web monsoon weather of the yea r . The diy monsoon 
l a s t s from December to the middle of June and can be 
divided in tv/o per iods: 
( i ) Cold Weather Season 
( i i ) Hot Weather Season 
The cold weather- season extends from December 
to February, while the hot' weather season l a s t s from 
March to Mid June . The wet monsoon can be divided 
i n to two per iods : The season of general ra ins which 
extends from the middle of June t i l l the end of September 
or middle of October and the season of r e t r e a t i n g 
monsoon which extends over the months of October, 
November and December. The cold weather season 
corresponds to the period of Rabi crops, while the 
seanon'Of ra ins corresponds to t ha t of Kharif c rops . 
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Cold VJeabher Season; During the month of November 
a b e l t of high pressure extend from northwestern India 
and covers the whole of the region . The preva i l ing 
d i r e c t i o n of winds which i s from west to e a s t i s determined 
p a r t l y by pressure d i s t r i b u t i o n and pa r t ly by the trend 
of the Himalayan r e l i e f . Since the pressure gradients 
are not s teep , the land breez blows gently in November 
and December with a ve loc i ty of about 2 to 3 Kms, per 
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hour. The mean minimum temperature in the month of 
November a t the Aligarh s t a t i o n ranges betv/een 5 C 
o36 
and 33 C. 
January i s the coldest month and records the 
lowest temperature of the yea r . In December and January, 
f ros t s are not uncommon but t h e i r i n t ens i ty i s not such 
as to damage the c rops . In these months heavy mist or 
fog, loca l ly known as 'Kohra' often occurs a t night 
and l a s t u n t i l the ear ly morning hours . Occasionally 
the fog becomes so intensive and of long durat ion that 
i t damages the Kabi crops . 
3 f^. 'Ilean Pressure and Prevai l ing Winds' , Glimatological 
Atlas for Airman, Poona, 19^^3, p .10 . 
35 . Shafi , M., Agr icu l tura l Product ivi ty and Regional 
Imbalances, New ""Delhi, 1 9 8 ' ^ p . l 5 T 
36. I b i d . , p . l 6 . 
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The r a i n f a l l in the vdnter season though small 
in quan t i ty , i s highly benef ic ia l to the Rabi crops , 
as i t comes a t a time when the p l an t s are f lowering. 
The cold weather depressions are sometimes accompanied 
by h a i l storms which cause considejrable damage to the 
crop and if they occur l a t e in the season they bruise 
the flov;ers and immature g r a in s . The whole region 
receive r a i n f a l l l e s s than 80 mm. (Fig. 1.^) . 
The Hot Weabher Season: The months of March, Apr i l , 
May and the f i r s t half of June cons t i t u t e the remaining 
half of the dry monsoon. Sharp r i se in temperature 
with a continuous f a l l of pressure occurs in March. 
The mean maximum temperature during t h i s month ranges 
between ^2.6 G and ^+5.6 C, while the meag minimum 
temperature va r i e s between 18°C and 23°C . 
In hot season the winds blov/ from west , northwest 
to e a s t , southeas t . In the month of May and June the hot 
viinds kno\m as ' l o o ' o r ig ina te as a r e su l t of the 
convective a i r movement produced by the heat ing 
37. Shafi , M., O p . c l t . . pp.18-19. 
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of the surface a i r and r ap id dec rease of tempera ture 
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a s one goes up i n the a tmosphere . 
Another s i g n i f i c a n t phenomenon of the hot weather 
season i s the occurrence of d u s t s torms i n tloe 
l a t e a f t e r n o o n . These d u s t s torms a re l o c a l l y known 
a s ' a n d h i ' . At the occurrence of the dus t s torm the 
v i s i b i l i t y i s reduced t o 10 t o 15 f e e t . These storms 
a r e always accompanied by v i o l e n t winds wi th ve ry l i t t l e 
o r no r a i n f a l l a s the mois ture i s evapora ted before 
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r each ing the e a r t h s u r f a c e . 
The r a i n f a l l of the hob weather season d i f f e r s 
from t h a t of the cold weather season i n t h a t the former 
i s s p o r a d i c , s h o r t - l i v e d , s u b j e c t t o g r e a t l o c a l 
v a r i a t i o n s and f r e q u e n t l y r epea t ed about the same hours 
day a f t e r day fo r many days i n s u c c e s s i o n . The b a r o m e t r i c 
o s c i l l a t i o n s dur ing a storm are r ap id and c o n s i d e r a b l e , 
ho 
b u t are l a r g e l y due to the l o c a l c a u s e s . The t o t a l 
average r a i n f a l l i n hot wea ther season i s s ina l l , 
3 8 . Blandford , H . F . , "Hot Winds of North I n d i a " , Memoirs 
of Ind ian .Meteorologica l Department, V o l . 6 , No.6, 
C a l c u t t a , 1885, pp .162-195• 
3 9 . Blandford , H . F . , The Cl imate and Weather of I n d i a , 
Ceylong and Burma, London, 18^9, p . 8 l . 
ho. B landford , H . F . , "The R a i n f a l l of I n d i a " , Memoirs of 
the I n d i a n Meteo ro log lca l Depar tmen t ,Vo l .3 , 
1886-88, p .105 ' : ' 
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ranges from 100 min. a t the northern s t a t i o n s of the 
region to 20 mm. a t some of the s t a t i ons in the 
1+1 
extreme southvrest. ( F i g . 1 . 5 ) . 
The Season of Rains: The season of general ra ins 
normally commences in the t h i rd week of June and l a s t s 
t i l l the f i r s t week of October. From the viewpoint of 
agr icu l tu re t h i s i s the important season of the yea r . 
The r a i n f a l l i s received in t h i s region from the two 
main currents of the monsoon i . e . , Bay of Bengal current 
and Arabian cu r r en t , which meet in cen t r a l India and 
reach here with an increasing force . The in t e r rup t ion 
of the Himalayan chains br ings about heavy r a i n f a l l in 
the immediate neighbourhood of the southern Himalayan 
s lopes . Rainfal l begins in June and remains steady with 
a l t e rna t ing r a i n l e s s i n t e rva l s in July and August and 
decreases in quantitj'- and frequency in the month of J u l y . 
The temperature in the rainy season ranges 
betv;een 30°C and 'i-0°G from June to October. The r e l a t ive 
humidity'- remains over 70 per cent throughout the rainy 
season, except for June when i t goes below ^0 per cen t . 
If 1 . Shafi , M., O p . c i t . . p*22. 
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The rainy months account for over 90 per cent of the 
t o t a l annual r a i n f a l l . Rainfa l l does not exceed 
100 mm. in October throughout the region (P ig . 1 .6) . 
October i s the month of r e t rea t ing monsoon but 
the mean maximum temperature remains as high as in 
September, Rainfal l though l i t t l e , i s useful for the 
Rabi c rops . Rainfa l l in the months of June and September 
i s i r r egu la r affect ing the a g r i c u l t u r a l p r a c t i c e s of 
Kharif and Rabi seasons. 
Var iabi l i ty_of Rainfa l l : A comparison of mean annual 
v a r i a b i l i t y and average annual r a i n f a l l reveals t ha t 
in the northwestern pa r t s of the region, where the 
d i s t r i b u t i o n of r a i n f a l l i s l e s s , v a r i a b i l i t y i s highest , 
As r a i n f a l l decreases from e a s t to west v a r i a b i l i t y 
a l so shows a decreasing trend but there i s some anomaly, 
p a r t i c u l a r l y in the cen t r a l region (Fig. 1 .7) . 
h2, Izhar , N. , "Regional Differences in Agr icu l tu ra l 
Product iv i ty As a Component Towaj^ ds Regional 
Development in Western Ut tar Pradesh", 
Unpublished Thesis. Al igarh , 1979. 
If3. Shafi , M., O p . c i t . . p.22. 
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From the viewpoint of a g r i c u l t u r a l opera t ions , 
the v a r i a b i l i t y of r a i n f a l l in the wet monsoon months 
i s more s ign i f i can t than the annual variabili ty '", for 
even i f the t o t a l r a i n f a l l of the year i s below or above 
the average but i t s d i s t r i b u t i o n i s t imely, the crops 
are not much a f fec ted . As a matter of f a c t , timely 
d i s t r i b u t i o n i s more important than the annual t o t a l . 
For ins tance , insuf f i c ien t or excessive amount of r a i n f a l l 
in June delays the sov^ing of ea r ly Khar i f crops and 
e f f ec t s t h e i r ou t tu rn . The insuff iciency of r a i n f a l l in 
July and August r e s u l t s in the fa i lure of the r ice crop, 
in the un i r r iga ted p a r t s . A suf f i c ien t r a i n f a l l in the 
month of September and October and i t s d i s t r i b u t i o n over 
suf f ic ien t number of days, i s even more important to the 
sovfing of the winter crops as well as to the qua l i ty and 
y i e ld of the Kharif c rops . Heavy f a l l s in these months 
may cause postponement or r e s t r i c t i o n of the sowing of 
the Rabi c rops . Table 1.1 shoves tha t the v a r i a b i l i t y 
v a r i e s betvreen ^0 to 50 per cent a t the s t a t i o n of 
Bulandshahr (l+O.gO per c e n t ) , Aligarh ( ^ . 2 6 per cent) 
hk, Clark, K.G.T., "Vic iss i tudes of the Summer Rainfal l 
of the Indo-Gangetic Plain and Assam Valley", 
Geography, Vol.17, p a r t h, 1932, p .288 . 
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TABLE 1 .1 
Mean Monthly V a r i a b i l i t y a t S e l e c t e d S t a t i o n s 
of Western U t t a r Pradesh ( i n p e r c e n t ) 
,,. , . M O N T H S 
S t a t i o n s 
June J u l y August Sep- October Annual 
tember 
Muzaffarnagar 2^1-.69 2kJS 26.88 67.00 78.12 2^f.89 
Meerut 26.92 15*99 28.16 6 I . 7 6 52.50 ^2.09 
Dulandshahr ^0.90 22.62 ^6.61 ^3.30 80 .^5 32.82 
A l i g a r h '+6.26 32-53 20 .39 it-2.85 6 I . I I 3^.92 
Mathura ^5*83 31-32 18.1+5 27.10 U-2.3O 1+1+.22 
Agra 29.1+1 12.50 21 .86 Ifl .71+ 1+2.10 29.61h 
Moradabad 23.2l^ 11.57 20.1+3 23.60 58.69 I 3 . I 3 , 
Etawah 26.22 25 .75 18.1+2 32.33 6O.52 19.77 
Source: S h a f i , M., " A g r i c u l t u r a l P r o d u c t i v i t y and 
Regiona l Imbalances —A Study of 
U t t a r P radesh" , Nev/ D e l h i , I98I+, p . 2 6 , 
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and Mathura (^-^.83 per c e n t ) . The v a r i a b i l i t y of other 
s t a t i o n s l ike Muzaffarnagar, Meerut, Agra, Moradabad 
and Etawah in the month of. June i s belov/ 30 per c e n t . 
The v a r i a b i l i t y in the month of September v a r i e s from 
61 to 67 per cent in Meerut and Muzaffarnagar d i s t r i c t s 
r e spec t ive ly , but the maximuin v a r i a b i l i t y ranging between 
78.12 and 80.55 psr cent a t the Muzaffarnagar and 
Bulandshahr d i s t r i c t s r e spec t ive ly . Thus, i t i s c l ea r 
from Table 1 .1 , t ha t thn r a i n f a l l i s most va r i ab le in 
the months of October and l e s s var iable in September. 
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SOILS 
The information about s o i l s i s ava i lab le from 
bhe D i s t r i c t Gazetteers and sett lement r e p o r t s . In 
the region several types of s o i l s are general ly 
recognised by the people (Fig. 1 .8) . According to the 
phyBiographical va r i a t i ons of r i ve r courses and the 
surface of the land, the two common types of Khadar 
and the Bhangar with d i f fe ren t local naires are qui te 
wide-spread (Fig.1.9)« 
Khadar: The Khadar s o i l s are found in narrow s t r i p s 
along the r i ve r s Ganga, Yamuna, Ramganga, Garra (Deoha) 
and Gomati. The Ganga Khadar s o i l s have immature p r o f i l e s 
with sandy to s i l t y loam t e x t u r e . Lack of concreat ion, 
f a i r proport ion of lime and other soluble s a l t s and are 
all^aline in reac t ion (PH-8) with imperfect dra inage , 
Vhile the Yamuna Khadar so i l s have sub-ma.ture p ro f i l e 
v:ith predominance of clay and concreat ion and very high 
lime and other soluble s a l t content under the poor 
drainage cond i t ions . 
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The Khadar so i l s are markedly sandy, adjacent 
to the r ive r banks, but away from the banks the so i l 
changes in to sandy s i l t to s i l t y , and become s i l t y 
c lay in the depress ions . The clayey s i l t i s the 
dominant texture of the so i l i n the Ramganga Khadar. 
The Khadar land i s a good 2?eservoir of underground 
i ra ter . The f e r t i l i t y of the Ganga Khadar increases from 
nor th to south or southeast in the region. The sandy 
s o i l along the upper pa r t of the Gomati, and espec ia l ly 
on i t s l e f t bank, i s poor with wastelands and wild 
shrubs, and t h i s i s one of the worst pa r t s of the 
Shahjahanpur d i s t r i c t . But the very f e r t i l e s i l t y and 
sandy so i l of r i ve r Garra (Deoha) Khadar provides good 
oppor tuni t ies of c u l t i v a t i o n , e spec ia l ly without 
i r r i g a t i o n in the v i c i n i t y of the r i v e r , and with 
i r r i g a t i o n a t some d i s t a n c e . 
Dhangar Soi l : The Bhangar s o i l s are more extensive 
in a r ea l spread, occupying the i n t e r f l u v i a l zones. The 
Dhangar so i l v a r i e s from sandy Bhur to clayey loam. They 
vaiy in colours a l so as well as in cha rac t e r . The Dhur 
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s o i l i s generally reddish brov/n colour while the sandy 
loam i s of brown colour and the loams are grey or ash 
grey . The clayey loam so i l has a dark grey co lour . The 
Kankar predominates in the Bhangar lands p a r t i c u l a r l y 
a t higher l eve l s and these lands remain as wasteland. 
Most of the land containing Kankars are of e i t h e r sandy 
loam, Bhur or clayey loam t r a c t s . The size of Kanl<:ar 
v a r i e s from place to p lace . Ilo\ifever i t i s not found 
everywhere. Most of the cu l t iva ted lands remains often 
free of Kanliar< as in the t r a c t of loam s o i l . 
Sandy Loam Soi l : The sandy laoms are mostly composed 
of an admixture of sand a.nd loam, where loam cons i s t s 
of sand and clay pa r t i c l e s . - The t r a c t comprising sandy 
loam s t re tches in an elongated s t r i p along the main 
r i v e r s and ru.ns j u s t in the immediate v i c i n i t y of th_e 
Khadar l ands . These long patches are well defined along 
the Yamuna. The g rea tes t width of t h i s t r a c t i s shown 
in Aligarh and Budaun d i s t r i c t s . The upper l im i t of 
t h i s s t r i p , covering the d i s t r i c t s of Kuzaffarnagar, 
Meerut and Hulandshahr i s comparatively narrow. The surface 
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s o i l i s yellow to brown in co]our v;ith a sub-so i l 
which i s brov/nish yellow, i t s capacity i s low but 
the i r r i g a t i o n f a c i l i t i e s - in the northern i?egion by 
the canals and tubev/ells have made i t capable of 
producing good crops of sugarcane in the Kharif and 
wheat in the Rabi season. 
Loamy Soil ; The loamy so i l contains approximately 
equal proport ions of sand and c l ay . I t i s general ly 
r i ch in humus and organic mat ter . The colour of the 
surface so i l i s grey, with a brownish grey s u b - s o i l . 
The so i l i s e a s i l y v;orkable and can r e t a in water for 
a longer period as compared to sandy loam. The 
pi'oduction of crops i s bes t where manuring and i r r i g a t i o n 
f a c i l i t i e s are adequate. 
Clayey Loam Soil ( Matiyar ); The clayey loam s o i l 
i s found mostly in lowlying areas in the Bhangar. I t 
contains l i t t l e sand and i t s texture mostly cons i s t s of 
c l a y . The colour of the surface so i l i s brown to dark 
brown v/hile the colour of the lov/er horizon i s dark gre 
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The so i l i s imputed to be a g r i c u l t u r a l l y very 
f e r t i l e . Some of the highest crop yie ld in the 
region i s found in t h i s so i l type . 
Clayey Soil ; The surface so i l i s grey to dark grey 
in colour , with a sub-soi l which i s dark brown. I t i s 
often character ized by s a l t efflorescence and whei^evei-
s a l t s occur in large proport ions the land i s not used 
for c u l t i v a t i o n . In the year of except ional ly heavy 
r a i n f a l l , so i l becomes saturated and the crops in 
r e l s t i y e l y lowlying pa r t s show stunted growth. The 
r e l a t i v e l y elevated p a r t s , where the so i l i s sandy 
c lay , are devoted to the c u l t i v a t i o n of maize, m i l l e t s 
and sugarcane while in the lowlying p a r t s r i ce i s the 
main crop in Kharif and wheat and gram in the Rabi 
season. 
Saline and Alkal i Soi l s ; In Western Uttar Pradesh 
v a s t s t r e tches of sa l ine and a l k a l i l ands , popularly 
known as ' r e h ' , ' u s a r ' , ' k a l l a r ' are general ly d i s t r i bu t ed 
in 
in the lowlying and i l l - d r a i n e d a reas , as a r e su l t of 
s a l t i n c r u s t a t i o n . About half of such land i s found in 
Al igarh , Mainpuri and Etawah d i s t r i c t s . The presence of 
s a l i n i t y in the so i l i s in jur ious to c rops . The so i l 
becomes i n f e r t i l e , and i s termed as usar s o i l . The 
s o i l i s quite d i f fe ren t in texture and chemical p roper t i e s 
as compared to other adjacent s o i l s . The a l k a l i s a l t s 
are l a rge ly soluble in water . During the wet monsoon 
months these s a l t s percolate and are deposited in the 
sub-soi l while during the hot weather season the intensive 
heat exert ing a cap i l l a ry pu l l br ings the so lu t ion of 
dissolved s a l t s on the surface, the water evaporates 
leaving a c rus t of s a l t s spread on the ground. 
The usar so i l i s ca l l ed ' reh' when i t i s more 
sandy and pov/der cons is t of much a lka l ine s a l t . I t i s 
ca l l ed Kallar when the so i l cons i s t of high propor t ion , 
of c lay , but both are in jur ious to the growth of 
vege ta t ion . The heavy usar c lays of the lov; lands are 
qui te .different from the a lka l ine reh eff lorescence 
of the dry area in and around the bhur t r a c t . Some 
of the these s o i l s contain f a i r amount of 
exchangeable sodium. 
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Several views have been advanced to explain the 
causes of reh formation. The oldest theory in t h i s 
regard i s the marine theory. According to t h i s , the 
Indo-Gangetic depression i s considered to be an old 
sea bed, the so i l of which becomes impergnated with 
s a l t from the existence of shallow run lagoons in a 
former geological age. This theory has been rejected 
on the ground tha t the en t i r e Indo-Gangetic bas in i s 
of fresh water alluvium to an unknwon depth. 
The presence of impervious clays i s another 
cause . In sub-soi l t h i s clay obs t ruc ts the drainage and 
a l so helps in s tor ing the underground water under semi 
a r t i s i a n condit ion and a l so promotes accumulation of 
in jur ious s a l t s of sodium and magnesium which make the 
he 
s o i l s t e r i l e . 
Keclamablon of LTsar oo l l ; The important methods oi' 
reclamation are suggested as follov/s: The improvement 
in drainage, the use of organic manures and green manuring, 
the production of the selected s a l t - t o l e r a n t crops , the 
h'j * Centre , W., "Jlotes on ileh or Alkali Soils and Jal ine 
Well Water", itecords of G . S . I . ,Vol . n , pa r t k, 
Calcu t t a , 1880, p .253 . 
^16. Pascoe, "A Ilanual of the Geology of India and 
Burma, Vol.3,3rd e d i t i o n , Ca lcu t ta , I967. 
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use of chemical substances, and the use of su i tab le 
i r r i g a t i o n where in addi t ion to planned crop 
r o t a t i o n . 
The bes t method of reclamation of low or 
medium qual i ty usar land i s the t r e a t the s o i l 
v/ith gypsum (3 to 5 tonnes per acre) follovred by 
flushing \rith p l en t i fu l supply of i r r i g a t i o n 
water nnd grov/ing a ci-op of dhaincha (Sesbania aculeata) 
as green manure and la.ter devoting the land to 
t ransplanted r i c e , 
Tho reclamation of usar so i l has been 
car r ied out near Kanpur and Allahiabad. The method 
i s based on the appl ica t ion of heavy doses of Ilolasscs 
1,8 
(10-12 tonnes per acre) ' . I t contains a c i d s , 
carbohydrates, soluble calcium s a l t s , phosphates and 
potash which readi ly remove a l l the important defects 
of the a lka l ine s o i l . 
Another method for the reclamation of usar so i l 
i s to divide the usar land in to small f i e l d s , to e rec t 
h?, Shafi , M., "The Problems of Wastelands in India" , 
The Geographer. Vol.15, Hovember, 1963, 
Al igarh , p . 5 . 
kS . lb i d . , p . 5 . 
r)2 
small field-embankments around a l l of them to hold 
water , and then frequent ploughing. This process 
w i l l cause suf f ic ien t leachinf of the s a l t s dovjn 
to grea ter depths resul t ing in the improvement of 
s o i l s t ruc ture and f e r t i l i t y . The reclamation of 
u sa r land i s l a rge ly a physical problem. I t has 
been found tha t v/here the water table i s not high 
enough to be within the e f fec t ive range of ac t ive 
c a p i l l a r y act ion or where the sub-soi l i s not t o t a l l y 
impermeable on account of the presence of the K.anl;ar 
pan, usar so i l can be reclaimed for ag r i cu l tu re or 
a f fo res ta t ion purposes. 
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CHAPTER I I 
IMPORTANCE OF CEREALS,PULSES AND OILSEEDS IN THE 
AGRICULTUML ECONOMI OF WESTERN UTTAR PRADESH 
A g r i c u l t u r e i s not only the main source of 
l i v e l i h o o d but a l s o a t r a d i t i o n which promotes a way 
of l i f e . In Western U t t a r P radesh , 72 p e r cen t of the 
t o t a l v/orking p o p u l a t i o n i s engaged in a g r i c u l t u r e 
whereas fo r the whole of U t t a r Pradesh the f i g u r e i s 
7h- p e r cent dur ing I 9 8 I . The a g r i c u l t u r a l economy of 
t h i s r eg ion i s dominated by food crops and i t i s most 
f e r t i l e and t h i c k l y popula ted p a r t of U t t a r P radesh . In 
Western U t t a r Pra.desh, more than 80 p e r cen t of the 
c u l t i v a t e d land i s devoted to food crops which are grown 
l a r g e l y for domest ic consumption. This r eg ion enjo^'-s 
c e r t a i n s p e c i a l c l i m a t i c and t o p o g r a p h i c a l advantages f o r 
the development of a g r i c u l t u r e . The f e r t i l i t y of the t h i c k 
a l l u v i a l s o i l of the Ganga-Yamuna Doab, adequate r a i n f a l l , 
though not d i s t r i b u t e d a l l the y e a r round, and the network 
of c a n a l s and o t h e r means of i r r i g a t i o n have combined to 
make i t the most f e r t i l e ' r eg ion of the c o u n t r y . This 
r e g i o n i s t h e c h i e f producer of the follov/ing food c rops : 
( i ) C e r e a l - Wheat, r i c e , maize, b a r l e y , m i l l e t s 
( jowar , b a j r a and r a g i ) 
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( i i ) Pulses - Gram, peas , a rha r , urd, mung, 
masur and moth. 
( I l l ) Oilseeds - Rapeseed-mustard, groundnut, 
sesaraura ( t i l ) , l inseed ( a l s i ) 
and castor . 
Cereals cons t i tu te the chief item in the d i e t 
for many people because they are comparatively cheap 
source of c a l o r i e s . A large percentage of the population 
subs i s t s mainly on wheat and r i c e . Cereals w i l l assuiiB 
a more and more important role in attempts to meeb future 
world food requirements as the population continues to 
inc rease . Increase cereal production i s an important 
s tep in the r e a l i z a t i o n of future world food needs. The 
ce rea l crops do not f ix atmospheric nitrogen for so i l 
enrichment as do the legumes, but the res idues from cerea ls 
r e tu rn more organic matter to the so i l than do legunie 
t h a t are harvested for forage. 
Wheat, r ice and bajra are the main cerea l grains 
consumed in the region. They are the cheapest sources of 
c a l o r i e s and they contr ibute as much as 70 to 80 per cent 
of the ca lo r i e s in the d i e t s of a majority of population 
in our region. Most cereal grains contain 6 to 12 per cent 
p r o t e i n . Rice p r o t e i n , however, i s r i che r in lys ine compared 
l^^  
to the other ce rea l p ro te ins and for t h i s reason r ice 
p r o t e i n i s of b e t t e r q u a l i t y . Most ce rea l grains are poor 
in mineral content , and r ice i s an espec ia l ly poor source 
of two important minerals , calcium and i ron . 
Pulses are r ich in p r o t e i n s . In d i e t s , in which 
irieat i s present only in small amounts, pulses cons t i tu t e 
an important source of p r o t e i n . Pulse p r o t e i n s , hov/over, 
are of r e l a t i v e l y lov; b io log ica l value because of the 
deficiency of the e s s e n t i a l amino-acid methionine. However, 
pull.se pro te ins are r ich in lys ine and are good of 
supplementary va lue , to cerea l d i e t s . The lys ine deficiency 
in cereals i s made good by the lys ine present in pulses 
and thus the. overa l l b io log ica l value of cerea l -pulse d i e t s 
i s b e t t e r . Pulses cannot be considei^d r ich sources of 
minerals , but they are r ich in vitamin ' B ' , e spec ia l ly 
thiamine and fol ic ac id . Dried pulses do not contain 
vi tamin ' C , in any s ign i f i can t amount, but when they are 
germinated, s ign i f i can t amounts of vitamin ' C are produced 
so tha t sprouted pu l ses , e spec ia l ly sprouted green gram 
(mung) and Bengal gram become r i ch source of th i s vi tamin. 
In V/estern Uttar Pradesh, peoples are mostly 
vepetar ian depending la rge ly on cerea ls and pulses as t h e i r 
s taple food which provides the main source of d ie ta ry 
5G 
p r o t e i n s . Pulses are r ich in pro te ins and meet the needs 
of a large sect ion of the people of the region p a r t i c u l a r l y 
the poor, since majority of the people cannot afford animal 
p ro te ins or do not use them because of r e l i g ious be l i e f . 
The recent sca rc i ty of pulses and t h e i r high p r i ces are 
crea t ing serious imbalance in the d ie ta ry mix of the 
majority of the lo\j income people and they crea te in future 
serious imbalance unless subs t i t u t e s are ava i lab le a t 
reasonable p r i c e s . 
o n seeds play an important role in the ag r i cu l t u r a l 
economy, and edible o i l s form an important p a r t of the 
human d i e t while the non-edible o i l are the mainstay of 
indus t r i e s l ike soap, p a i n t s , varnishes and lubr ican t 
greeses , e t c . The major edible oi lseeds of IVestern Uttar 
Pradesh aire rape seed-mustard, groundnut and sesamum. The 
non-edible o i l cons i s t of cas to r and l i n seed . Oilseeds are 
a l so r ich in p ro te ins l ike pulses and cerea ls and in addi t ion 
they contain fa t so tha t they are r i ch in ca lo r i e s a l s o . 
Most of the o i l seeds produced in the region are used for 
ex t r ac t ion of edible o i l s , and the cake l e f t behind i s even 
r i che r in p ro te in than the o r ig ina l seed. The cakes are 
not used as human food to any s ign i f i can t extent t i l l recent ly 
because the methods used for ex t rac t ion of o i l are not good 
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enough bo produce a wholesome cake. With other p ro te ins 
of p lan t o r ig in , oi lseed pro te ins are a l so lov; in b io log ica l 
value because of a r e l a t ive deficiency of the amlno-acid 
methionine, and groundnut p ro te in i s p a r t i c u l a r l y poor in 
methionine. Beside p ro te in , o i l seeds are r ich sources of 
R-coiTiplex vitamin a l s o . Groundnut espec ia l ly i s very 
r i ch in thiamine and in n ico t in ic ac id . 
Table 2.1 depict tha t wheat was the f i r s t food crop 
among cereals in Western Utbar Pradesh which occupied the 
h ighes t percentage (20.86) of the t o t a l cropped area in 
1950-51 and bajra (12.93), gram (11.91) , bar ley (8 .Ol^ i-), 
r i ce (5*96), jov;ar (5 .62) , mair^e (5 .09) , peas (^.53)» 
arhar(pigeon pea) (3 .76) , rape seed-mustard (O.96), 
groundnut (0.^ 4-9) and sesamum (0.05 per cent) came next in 
order of importance. In 196O-6I, wheat, ba j r a , gram, maize, 
arhar and sesamum had maintained pos i t ions f i r s t , second, 
seventh, ninth and twelfth -respectively. VJheat had the 
highest percentage of the t o t a l cropped area (22.3Q) 
followed by bajra (12.58), gram (10.19) , peas (6.I1-5), 
bar ley (6.35) r i c e ( 6 . 3 0 ) , maize (5 .99) , jov/ar (3 .57) , 
arhar (3 . I7) ,rroundnut ( I . 5 9 ) , rape seed-mustard (O.69) and 
sesamum (O.05 per cent) in 1 96O-6I. 
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In 1970-71 , wheat, b a j r a , and sesamum had maintained 
t h e i r pos i t ion to rank f i r s t , second and twelf th in acreage 
r e spec t ive ly . I n t e r e s t i n g l y , wheat had highest percentage 
of the toEal cropped area (32.26) followed hy bajra (12.58) , 
maize (9.B7), r ice (7 .0^) , gram (5•73) , peas (3 -^^ ) , barley 
(3 .18 ) , jowar (2 .09) , groundnut (2 .11) , arhar ( I . 8 5 ) , 
rapeseed-mustard (1.11) and sesamum (O.O3) in 1970-71* In 
I98O-8I again vrtieat, bajra and sesamum crops had maintained 
the above mentioned pos i t ion in order of importance. \/heat 
(3^ .96) , bajra (mi l l e t s ) (10 .^6) , r ice (8 .55) , maize (7 .91) , 
bnr ley (3.U6), gram (2 .80) , rape seed-mustard (2 .86) , arhar 
(pigeon pea) (1 .50) , peas ( I . 2 3 ) , jov/ar (1 .16) , groundnut 
(0.99) and sesamum (0.10) came in descending order of 
importance in ag r i cu l t u r a l economy of Western Ut tar Pradesh. 
The above analys is reveals that wheat and bajra 
hnd maintained t h e i r respect ive pos i t ion during 195O-5I 
to I98O-8I which can be observed from tlie Table 2 . 2 . In 
1980-81, gram f e l l to s ix th pos i t ion from the th i rd in 
1950-51 and r ice occupied th i rd pos i t ion in I98O-8I which 
v/as f i f t h in 1950-51' Rape seed-mustard occupied seventh 
pos i t i on in 198O-81 which was tenth in 1950-51 . All these 
changes ambng the food crops are re la ted with extension 
of HIV's and assured i r r i g a t i o n f a c i l i t i e s e t c . The HIV 
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TABLE: 2.2 
IIAMKJIG (V yuOU CIIOPJ AIID TlUiih hVlA'£iW. 
(UEGi'EIil] I IT PAH niADWSII) 
:iruKJ'Aiicy 
G rop: 1950-51 1960-61 1970-71 I90O-CI 1981-82 
CEKEALJ: 
'J] ioat 
It i c e 
llo.-ize 
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A rhn i-
OJ-LUEEBS 
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5 
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3 
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11 
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3 
8 
9 
10 
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12 
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12 
5 
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11 
9 
12 
6 
o 
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11 
12 
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8 
10 
6 
o 
12 
S o u r c e : H a n k l r g of ]''ood Crops computed by t h e w r i t e r . The 
Daba of Crop a r e a v/ere o b t a i n e d from B u l l e t i n of 
A g r i c u l t u r a l S t a t i s t i c s of U . P . , Lucknox/ f o r y e a r ; 
(1950-51 , 1960-61 , 1970-71 , 1980-81 and I 9 8 I - S 2 ) . 
G l 
prograinme launched during 1965-66 in the region and i t s 
in t roduct ion in wheat c u l t i v a t i o n has proved a tremendous 
success in VJestern Uttar Pradesh because wheat i s more 
r e s i s t a n t to various pes ts and d i s e a s e s . In addi t ion to 
t h i s , assured i r r i g a t i o n f a c i l i t i e s due to development 
of p r iva te tubewells and a netv;ork of canal system and 
winter r a i n f a l l became a l so helpful for wheat cu l t i va t i on 
in t h i s region. The increase in acreage and production 
under r ice i s due to increased i r r i g a t i o n f a c i l i t i e s and 
in t roduct ion of EYV of seeds, e t c . in comparison to m i l l e t s , 
pu lses and o i l s e e d s . VJith the advent of IfYV of seeds in 
the region, the importance of ce rea l s (espec ia l ly v/heat, 
r ice and maize) increased along with the r i s i ng of 
population and p r i c e . The acreage under Rabi pulses have 
shif ted to wheat and Khar i f pulses to r ice under the 
stimulus of expanding HYV of seeds and i r r i g a t i o n f a c i l i t i e s , 
e t c . Tables 2,1 and 2 .3 depict tha t wheat has recorded 
considerable area and production during the Green Revolution 
period in comparison to Pre-Green Revolution Period. However, 
the acreage under pulses declined sharply during the 
GiTeen Revolution per iod . 
The decl ining trend of area and production under 
pulses i s due to a va r i e ty of f a c t o r s . The most important 
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reason being the high y ie ld per hectare of wheat. The 
c u l t i v a t i o n of wheat becarre much more remunerative 
than pulses and would not be damaged in s to rage . Moreover 
the procurement pr ice of v/hoat announced before the 
sowing period was a firm assurance to the c u l t i v a t o r s 
t h a t t h e i r produce would being the immediate cash. 
The declining growth trend of pulse production 
could not keep pace with increasing populat ion of t h i s 
region . Consequently, the per capi ta a v a i l a b i l i t y of 
pu lses declined from lU^0,6if grams per day in 1950-5'' 
t o ^5*33 grams in 1 980-81 as aga ins t the per cap i t a 
1 
requirement of 70 grams per day. The per cap i t a 
avai labi l i t j ' - of oi lseeds s l i g h t l y increased from 8.17 
grams per day in 1950-51 to 1lf.9'+ grams per day in 
1980-81 as againsL the per cap i ta requirement of 38 grams 
2 
per day. But the per cap i ta a v a i l a b i l i t y of ce rea l s 
tremendously increased from 39U.56 grams to 639.68 grams 
in I98O-8I as against the per capi ta requirement of 
3 
370 grams per day, which can be observed from Table 2 A 
and Fig . 2.1 , 
1 . Gopalan,C., "Die b Atlas qf_India", IGMl, H3'-derabad, 
1971 , p"'."ioff."" 
2 . I b i d . , p.lO'f. 
3 . I b i d . , p.lOli-. 
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TABLE •2.'t-
vviyo coifJUiiPi'ici[) >!';iL Jis'KJon pyit LAY IU 
',Jl^ oJV;iU; fiTTAR PiiADEL^H (19^'0-^1 to 1930-81 ) 
( i n grams) 
l o n r s Goroals PUISGG Oilneods 
1950-^1 39^1.56 1l!0.6U - 8 . 1 7 
1960-61 368.71 16^.67 12.38 
1970-71 ^o ' l . i i i 75.'lO 15.62 
I9GO-8I 639.60 I15.33 1I-1..9I1 
Bf5 
FOOD PRODUCTION AND TOTAL POPULATION 
WEST U. P I95I-QI 
MILLIONS TONNES MILLWNS 
71 
1950-1 so-sT 60-61 70-71 1980-81 
Y E A R S 
FOOD CROPS AVAILABILITY- WEST UP 1951-61 
7001 
1980-81 
Y E A R S 
Fia 21 
66 
In order to remove pro te in malnut r i t ion , 
the t^er cap i ta a v a i l a b i l i t y of pulses has to be 
stepped up. Based on the minimum requirements of 
pulses and o i l seeds per cap i ta per day, i t has been 
estimated tha t about 800 tonnes of pulses and 700 
tonnes of o i l seeds are required (Table 2 . 5 ) ' To 
achieve even th i s modest t a r g e t , the ava i lab le puJ.se 
and oi lseed technology has to be brought to the 
farmer 's f i e l d s and generate appropriate and high 
production po ten t i a l technology through concerted 
research e f f o r t s . 
An ana lys is of food crops surplus and d e f i c i t s 
in the region i s s ign i f i can t for several reasons . 
I t has been recognised " tha t the Al l - Ind ia p ic ture 
hides many regional d i v e r s i t i e s in regard to the 
a v a i l a b i l i t y of foodgrains as well as t h e i r p r i c e s , 
and tha t for a proper understanding of the s i tua t ion 
1+ 
regional s tud ies are indispensable" . I t has been 
observed tha t " t?ie degree of undernut r i t ion va r i e s 
h, Dantv/ala, M.L., I n d i a ' s Food Problem, New Delhi, 
1961 , p . 2 . 
o 
O 
o 
H 
o 
c^  
!» 
c+ 
H 
to 
o 
1-1) 
t 
r 
i 
P 
p. 
o 
»->• 
H 
to (t) 
0) 
p-
w 
K) 
f; 
H 
CO (D 
W 
o 
f!) 
>i 
m P 
H 
CO 
Hi 
O 
o 
p 
o 
4 
o 
CO 
CO 
- J o CD 
U1 VJ1 O 
O 
ro 
-^O 
o 
VJl 
- 0 
1 
CTi 
U3 
cr> 
1 
-^ 
ui 
<J 
+ 
CD 
-^ 
VJl 
H-
!J 
n 
' d 
(D 
4 
^d 
ft) 
• 4 
CO 
o 
ti 
4 ^ 
1 CO 4 
• p . 
CO 
c+ 
t3 
P i 
P 
4 
P i 
t i l 
P3 
H 
o 
CD 
p. 
^ p -
*d 
CD 
<-i 
*ii 
CD 
4 CO 
o 
C3 
o 
0 
^d 
^ 
c+ (D 
P i 
on 
4 tJ Pi 
P H-
B d^ CD 
CO CD P 
^ 4 c+ 
P i 
p 
VO M 
03 c+ 
0 O P 
1 {3 (D 
00 13 <D 
- - (D p i 
^ - ' C Q t o 
o 
, r; 
- - - ^ • 4 
- ^ 3 
vx) h:^  
00 c K 4 
O o O 
1 tJ Pi 
CD ju p: 
- ' (D O 
— tn (+ 
H-
o 
ts 
<rf O CO 
o Hr: 
tf K:^ »3 
CD 4 H 
tn o j: i 
Pi to 
J^ 
^ v o p 
- - c + y 
U3 p . p 
CD O 
o y w 
1 CD 
ODH-Hj 
- P H-
"-^ C3 
H-
o o u 
t-Ti 
o 
o 
o 
o 
IT! 
W 
H 
a 
(-9 
^^  
r-
tr) 
VX3 
00 
o 
I 
68 
from region to region depending on climate, soil and 
irrigation". Furthermore, the consequence of the 
areal variations in food crops production and 
sufficiency are conditioned by the economic, cultural 
and administrative barriers that exist within the 
region or country. The diet survey suggests thab the 
intake of foodgrains increase during the periods of 
6 
good harvest and decreases during the lean seasons. 
5 . Aykroyed,W.R., " N u t r i t i o n " , Oxford Pamphlet on 
on Ind ian A f f a i r s , No.12, London,19'-i-^f, 
p . 15 . 
6 . M i t r a , K . , "A Supplement bo the He s u i t s of Die t 
Surveys in I n d i a " , IGMR, S p e c i a l 
Report S8rie_s, n o . 2 5 , 1953, p . 3 . 
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CIIAPIEH iJ3 
IMPACT OF GliEEN IffiVOLUTJON ON FOOD CROPS 
The Oxford d i c t i o n a r y d e f i n e s ' r e v o l u t i o n ' as 
' comple te c h a n g e ' , ' t u r n i n g ups ide d o v m ' , ' g r e a t r e v e r s a l of 
c o n d i t i o n ' , ' fundamental r e c o n s t r u c t i o n ' , espocial-Ty f o r c i b l e 
s u b s t i t u t i o n of a new po l icy for the o l d . The essence of a 
r e v o l u t i o n i s t hus a. dramat ic and f o r c i b l e change . I f the 
term ' revol i^ t ion ' i s app l i ed to a g r i c u l t u i - e , i t would mean 
a t r ans fo rma t ion from old to a new and a h i g h e r l e v e l of 
prcKluctive fo rces and to new p r o d u c t i v e relationships v/ i thin 
v/hich alone the former t r a n s f o r m a t i o n coi)ld be e f f e c t e d in a 
s i g n i f i c a n t way. I t would thus imply fundamental changes in 
the farm economy, i n the i n t e r r e l a t i o n s h i p between the farm 
and the e x t e r n a l world and, i n a d d i t i o n , a l t e r e d s o c i a l 
r e l a t i o n s h i p s on the farm and a s h i f t of power w i t h i n the 
r u r a l s e c t o r from one c l a s s to a n o t h e r . Thus a g r a i i a n 
r e v o l u t i o n i s a dramat ic change of the pr-oductive forces a s 
w e l l a s p roduc t ive r e l a t i o n s h i p s w i t h i n a g r i c u l t u r e . 
"The Green Revolu t ion s t ands for producing m.ore food 
and o t h e r a g r i c u l t u r a l p roduc t s from l e s s l a n d . The key i s 
modern i sa t ion of t r a d i t i o n a l a g r i c u l t u r e and t h i s c a l l s fo r 
a new package of p r a c t i c e s made up of the fo l lowing : 
70 
High Yielding V a r i e t i e s , improved farm equipments, subs tan t ia l 
inputs of chemical f e r t i l i z e r s and i n s e c t i c i d e s , which in turn 
requJre the indispensable assured supplies of water a t 
specif ied i n t e r v a l s . To complete the package, o ther e s s e n t i a l 
items are also required chief among them being investment 
c a p i t a l and production c r e d i t , b e t t e r research and extension 
se rv i ces , seed mul t ip l i ca t ion and processing, s table p r ices 
and incent ives and the necessary i n s t i t u t i o n a l support for a l l 
t h e s e . I t i s the combination of a l l these fac tors tha t i s 
1 
general ly equated with a g r i c u l t u r a l modernisation". 
The term "Green Revolution" does not mean merely the 
' emergence of the High Yielding Var ie t i e s (HYV) and the impact 
thereof . The term 'High Yielding Var i e t i e s ' as pointed out 
b}'' Dr.Ingrid Palmer, i s a misnomer as i t implies tha i the HYV 
seeds are High Yielding and of themselves. In fac t , tlKjse 
seeds shoiild be termed as 'High Response V a r i e t i e s ' (IlliV) as 
they are highly i^sponsive to the modern a g r i c u l t u r a l inputs , 
such a s , f e r t i l i z e r s , water management, agronomic p r a c t i c e s , 
p l a n t p ro tec t ion measures, e t c . t ha t make the condit ions 
* 
optimal or more favourable for tiie manifestation of the high 
y i e l d p o t e n t i a l of the new seeds. The new seeds, in sp i t e of 
1 . Ladejinski , W., "How i s the Indian Green Revolution?", 
Economic and f o l i t i c a l Weekly,Vol.8 (29), 
December, 1973. 
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Llioir pride of place and koy l o i o , ax-c juijL one of the ninny 
and 
components of the 'Green Ilevol-ution'/expresses Uie dramatic 
emergence of the undreamt of p o s s i b i l i t i e s for multiplying 
a g i i c u l t u r a l production through the inti-oduction of the IIIV 
( i . e . HIIV) with the r equ i s i t e package of p r a c t i c e s and 
i npu t s , in t roduct ion of new crops in the areas or seasons 
where or when they never grev; before , adoption of multiple 
cropping and new cropping p a t t e r n s or r o t a t i o n s , clTvor^''fication 
of rnr'T'iJiif, apronoT^ic manipulation, mechanisation and the use 
of var ious monetaiy and non-monetary inputs t ha t contr ibute 
2 
to the modernisation and indus t r i a l J sat ion of a g r i c u l t u r e . 
The term 'Gi^en Revolution' has been increas ingly 
used in the region (Western Ut tar Pradesh) since 1966-67, 
when the nev/ agricultura-1 s t ra tegy evolved by the Union 
Ministry of Food and Agriculture and the Planning Commission 
was implemented in the country. The most important element 
of the New Agricul ture Strategy was the "High Yielding Var ie t ies" 
PixDgramme. There i s a sh i f t from the approach of crash 
programmes involving single input and/or s ingle crop to 
mul t i - input and multi-crop to achieve rapid increase in 
a g r i c u l t u r a l production, "a few improved p r a c t i c e s can be 
2 , Singh, D.P. , "The Impact of the Green Revolution on the 
Poor", Agricul ture Si tuat ion in India , 
Vol.35(5), August, 1980, p .318 . 
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ef fec t ive i f adopted s ingly, but the f u l l benef i t from most 
improvenients can be a t ta ined only i f thoy are adopted in 
combinations su i tab le for spec i f ic s o i l and c l imat ic condi t ions . 
Siifficient f e r t i l i z e r s , impK)ved seeds, p e s t i c i d e s , proper 
s o i l and v/ater management p r a c t i c e s —al l of these can be 
ful ly effect ive only if adopted in combination with each o the r " . 
Many observers of the 'Green Revolution' in India and abroad 
have noticed the emergence of these twin processes following 
3 
the adoption of agrar ian 'Package Programmes' . 
For studying the impact of 'Green Pievolution' on the 
food crops , the l i n e a r growth r a t e s have been computed for 
the two per iods namely, period I , from 1953-5^<- to 1963-61 !^-
(Pre-Green Revolution period) and period I I , fix^ m 196^)-6^ 
to 1975-76(G3?een Revolution p e r i o d ) . The l i n e a r growth r a t e s 
of c e r e a l s , pulses and o i l seeds have been ca lcu la ted from 
the time se r i e s (Secondary) data co l lec ted from the Direc tora te 
of Agricultuj-e. The following regression equation has been 
used to ca lcu la te the l i n e a r growth r a t e s : 
Y = A + BX 
The percentage l i n e a r growth r a t e s have been worked out by 
using the l i n e a r or regression equation of a r ea , production 
3 . Alavi , H., "E l i t e Farmer Strategy and Regional D i spa r i t i e s 
in the Agr icu l tu ra l Development of Pakistan", 
Economic and P o l i t i c a l Weekly, Vol.8(13), 
1973, pp.A^3l-A.39. 
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nnd yiel^' Indices as dependent var iab le 'Y' and year as 
independent var iable ' X ' . 
The chanf^es in aie^^, production and yield of dLffei-ent 
food crops in Viestei-n Uttar Pradesh during 'Pre-Green Hevolu-
tion period and 'Green Revolution' period have been calcula ted 
by working out l i n e a r groubh r a t e s , i'he f igures (3»1 and 3»2) 
indicate the yie ld trend of se lected food crops in c e i e a l s , 
pu3.ses and oi lseeds durJ ng thip two periods under considerat ion, 
The Fig. (3.2) shov;s the clianges in yield over tha t comjnited 
for 1953-5^1 and 196)^-65. The F ig . (3.2 ,A) reveals tha t the 
j'-ield of a l l food crops excluding inai?.e had increased, vrtiereas 
r i ce had recorded only s l igh t growth in y ie ld in the ' Pre-
Gr^en Revolution' per iod . J t may be eas i ly observed in 
F ig . ( 3 . ? , B ) t ha t the y i e ld of a l l food crops had increased 
crxept pulses and maize in the 'Green Revolution' per iod. 
Fov/ever, \;ith the exception of wheat and r i c e , the increase 
was ra ther marginal and of no s i r n i f l e a n t va lue . VJheat alone 
had recorded not only percep t ib lebu t s ign i f i can t increase 
in the per.iod I I . I t \r±ll be seen from Table 3.I and 
F ig . (3.3) tha t the acreage and production shows pos i t ive 
growth r a t e s in a l l cerea ls except r ice during the period I I . 
During the 'Pre-Green Revolution' per iod , r ice 
production accoujited the growth ra te +106.22 per cent wheieas 
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bho acreanc f;routb rate v/as only +k^.8? per cent in the 
•po ]Mod. oince the 'Ire-CroGn Revolutnon' per iod, the 
pioduction of r ice had increased while aci'eage decreased 
and the percontape firo\;th ra te accounted +21.^7 and -^'Ji? 
rocpoct ivoly . in the period 1 ] , the performance of wheat 
v;a3 much impressive and i t s production growth ra te was 
+08.97 per cent whei'eas in acreage the gro\/th ra te was 
+6^.37 per cen t . However, the respect ive f igures in 
'Prc-Groon Kevolution' v/cro +3«7'^ per cent and -^ .^j? 
poi- cen t . 
in case of o i l seeds , the growtli r a t e s in ai-oa and 
production v/ere +101.18 per cent and +I3I+.38 per cent in 
'Prc-Grcen Revolution' period while grov/th r a t e s declined 
sliaijily in the 'Grcon hovolution' per iod. The 27ecord growth 
r a t e s came down upto 1-I8.II pei- cent and +16.68 per cent 
in acieage and production. Plowever, i t may be noted 
tha t the wheat revoliition has had a s ign i f i can t imfiact In 
'Oi'een Revolution' per iod. The growth rate of production 
had jumped from +3.70 per cent to +88.97 per cent between 
t\''0 seiected pe r iods . 
Among the foodgrains, the performance of piiJses 
were voiy d isappoin t ing . The a rea , production and yield 
undei pulses declined sharpiy during the 'Green lievoluLion' 
period in './estorn Utt^r iYadcsh as compared to the ' I ] c -
Green Revoluti on'period . The decline in aci-eage 
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under pulses were +11+.81 per cent and -51+.20 per cent during 
' Pre-Crcen Revolution' period and 'Green Revolution' pe r iods . 
The ncreare under Rabi pulses h"d shifted to wheat and 
from Kliarif pulses to r ice under the stimulus of expanding 
i r i i g a t i o n f a c i l i t i e s , High Yielding Var ie t i e s of seeds , e t c . 
Consequently, wheat recorded maximum increase in acreage 
during the'Green Revolut ion 'per iod. The production under 
pulses declined sharply during the'Green Revolution'period 
in comparison to Pre-Green Revolution per iod, and accounted 
the grov/th ra te +I6.I7 per cent and -60.12 per cent during 
th.G 'Pro-Green Revolution'period and Green Revo]ution j^eriod. 
This ti'end of pulses expTnlusthe gro\r±r\p demand-supply 
imbalance and soaring pr ices of pulses in recent yea r s . 
This declining production of pulses should be a matter of 
concern because they are r ich sources of p ro te in for our 
poor masses, yr-i^?jj.Tv::T.yv:\h9,Ty^f who cannot afford any o'l^er 
soi']-co of protein such as dairy and l ivestock prodiicts. 
JCven moie than the foofi ci-ops, the set back in the production 
of pulses should be a cause for concern. The grovrth rate 
of production, area and y ie ld for pulseswere disappointing 
p a r t i c u l a r l y in 'Green Revolution' per iod. 
The t o t a l production of foodgrains i s also a function 
of area a l loca ted to these crops in t o t a l as well as area 
put under 'High Yielding .Va r i e t i e s ' . In Table 3 .2 , a 
80 
comparison hrd been made betv;een the t o t a l area with the 
area under 'High Yielding V a r i e t i e s ' of r i c e , wheat, maize, 
jowar and bajra in the years 1 966-67 and 1968-69. The 
year 1 966-67 h^d been taken as the base , since i t i s 
considered to have marked the beginning of the 'Green 
Revolution' . I t has been observed from ijcx Table 3»2 
tha t v;heat hr^ d recorded maximum increase both in respect 
of t o t a l area as v/ell as a rea under 'High Yielding Var i e t i e s ' 
The inci-case in respect of other crops v.'.^ ie r a the r minimal. 
Ilovf considering the t a rge t s and acliievenents of 
tho T igh Yielding Var i e t i e s ' pi^ogramme. Table 3*3 indica tes 
t]!a t tlic . targets were not only fully r ea l i sed in respect 
of wheat but exceeded appreciably . I t i s thus es tab l i shed 
beyond doubt tha t the 'Green Revolution'was e s s e n t i a l l y 
and mainly confined to wheat wliereas o ther food ci-ops lirn' 
recorded marginal ga ins . I t vrould, therefore , be more 
appropria te to c a l l i t 'V/heat Revolution' . The grov/th in 
y i e ld i s more important than that of area and production, 
because i t serves as a barometer to gauge the tech.rnlogical 
development of a crop. For the study per iod, Xr.T^r.x}^ the 
OA^erall increase in yield cannot be said to be vciy 
encouraging, ye t the pos i t ion of wheat and a lso r ice were 
b e t t e r than tha t of the pulses and o i l s e e d s . So, the pulses 
and o i l seeds were considered as slow growth c rops . 
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TABLR 3 . 2 . 
Comparison of Area under Food Crops in the 
Years 1966-67 and 1968-69 (V/estem Il tbar Pradesh) 
( ' 0 0 0 ' h a . ) 
T o t a l Area under Area under lEfV s 
Crops Cropi i t> 
Inc r ea se 1966-67 Inc rease 
1966-67 1968-69 ove r 1966-67 1968-69 over 
1966-67 1966-67 
V/heat 
Rice 
Maize 
Jov/ar 
Ba j ra 
oource : 
^h77 
l+Mi-
1+65 
171 
673 
Direc 
^75^ • 
US^ 
'553 
^k5 
710 
borate of 
+277 
+ 37 
+ 88 
- 26 
+ 37 
ArrLcul 
80 616 +536 
1 27 + 26 
6 2 ^ + 1 8 
0 .05 ^ ,5 +^ .k5 
1.00 3.0 +2.00 
Lucknow, for y e a r s (1966-67 and 1 9 6 8 - 6 9 ; . 
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Different s c i e n t i s t s have in recent times expressed 
t h e i r fears about the 'High Yielding Var i e t i e s ' programme 
as being responsible for widening the gap between the small 
and large farmers. This phenomenon has been explained by 
the fact tha t the large farmers possessed the necessary 
resources to adopt the new technology and capaci ty to bear 
r i s k s and unce r t a in t i e s involved in shif t ing to new 
v a r i e t i e s and methods of c u l t i v a t i o n in con t r a s t to simll 
farmers \rho suffer from inadequacy of resources and 
resLrnin ts l ike low capacity to bear r i s k . "In so far as 
the sucesses of 'High Yielding Var i e t i e s ' programriB depends 
oil the reaci^ *" and adequate a v a i l a b i l i t y of c r e d i t , access 
to knov;-how, markets, e t c . , and in so far as these are 
p o s i t i v e l y re la ted to size of holding, the 'High Yielding 
V a r i e t i e s ' may benefi t r icher farmers to a g rea te r extent 
than the poorer ones'''. Hov/ever, there are some who contend 
t h a t b a s i c a l l y , the nev; s t ra tegy i s neu t ra l to the scale 
of farming, as large holdings are not needed in the i n t e r e s t 
5 
of higher production. 
'i . ?Lapportour's Report on tilconomic Aspects of High-Yielding 
Var ie t ies Programme, I . J . A . E . , Vol.2l+(^-), October-
December, 1 968. 
5 . Dantv/ala, M.L., "Tov/ards an Ef f i c i en t and J u s t Land 
System", Yo.jana, Vol.8(23), November 30,1969. 
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6 
Byres p o i n t e d out bhab the b e n e f i t s o f the 'High 
Yie ld ing V a r i e t i e s ' technology have not been shared equa l l y 
bebvreen r e g i o n s o r amongst gix^ups of ho ld ings i n Lho same 
a r e a . 
ConparLng the performance of the new technology in 
7 
l l ex ico , Taiwan and I n d i a , Raj observed t h a t the i n t r o d u c t i o n 
of modern technology o f t en c r e a t e s dual ism i n the a g r i c u l t u r a l 
s p c t o r rabher than modernizing t r a d i t i o n a l a g r i c u l t u r e . In 
8 
ansv/oring R a j ' s c l a im , Danbwala argue-s i n bhe contoxl of 
the farming s t r u c t u r e i n I nd i a t h a t , bub for the 'j'ligh 
Yie ld ing V a r i e t i e s ' programme, they would have remained 
bolo\/ the sub s i s tance l e v e l for a l onge r blme and t h i s 
s i t u a t i o n musb be p r e f e r r e d to a more " e q u a l i t a r i a n 
s t a g n a t i o n " . l^\irther income d i s t r i b u t i o n i n a g r i c u l t u r e i s 
mainly determined not by the technology bub by the Government 
f i s c a l p o l i c i e s - and the r e s u l t s of d e f e c t i v e f i s c a l p o l i c i e s 
r o f l e e bed in more uneven income d i s t r i b u t i o n . 
9 • 
Shand po in t ed oub bhab the b e n e f i t s from 'High 
Yie ld ing Var ie t ies 'programme even i n a r e a s where the 'High 
Yie ld ing Var ie t ies 'p rogramme has been s u c c e s s f u l in terms 
7 . Kaj , K .11., "Some Ques t ions Concerning Grov;th, Transformat ion 
and Planning of A g r i c u l t u r e i n Developing 
C o u n t r i e s " , J o u r n a l _gf Development P lann ing , 
V o l . 1 ( 1 ) , 196')," pp.1 5-38. " 
8 . Danbv/ala,H.L., "/rom Stagnabion bo GrowthrRelabivo Roles of 
Technology, Economic Po l icy and Agrar ian I n s t l t u -
tu t i o n s " , in S h a n d , R . T . ( E d . ) : T e c h n i c a l Change in 
^^2Ln_Agr Ic^ul^ure , A .N .U .Pre s3 ,C anberra~, 1 973. 
9 . Shand,R.T. , ''Reccjit^_IndJ:a^_Exiiei:ience_qf _to 
lx§iisfeiLOf_C_e real_Gjmin_TecJ^^ , Development 
S t u d i e s C e n t r e , A .N .U .,~ C a n b e r r a , ! 978 . 
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of area and production, cannot be said to be equally 
d i s t r i b u t e d , and tha t for such a reas , each farir Rains 
in such a way as to leave i t s r e l a t i ve income p jo i t ion 
unchan^od. Thus, sustained /growth with equi ty cannot 
bo achieved with an i n i t i a l highly unequal access to 
the means of production. 
The 'Green Revolution' has benef i t ted mainly the 
\70ll-to-do farmers. The small farmers and the tenants 
are not able to reap the f r u i t . They are s t i l l a 
d i s s a t i s f i e d section of the community. The 'Green Kevolution' 
i s a s t e r i l e slogan as far as the small farmers are 
conceined. I t has been pointed out by many exper ts th.at 
'Green Revolution' i s not a paying proposi t ion for the 
small farmers and t enan t s . The reason i s that tlio noi-wal 
ex]r>cnditure on the quick maturing. High Yielding and 
f e r t i l i z e r responsive v a r i e t i e s i s high and not w.Lthin 
t l ie i r reach. The cost oi' cu l t i va t i on by new methods is 
comparatively higher . Chester f.owles,(a form.er Arot^rican 
Ambassadoi' to I n d i a ) , made an attempt to study the Indian 
agr icu l tu re and pointed out the fol.lowing dif ferences 
10 
between old and ne\i motliods for a single c rop . 
10. Nald'^iran, 3 . , "Green Revolution: New Dimensions", 
Kuruk sh_e_tra, Vol .19(10), Februaiy 16, 
1971 , ppO-"^!. 
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TABLE 3 A 
Per Aero Old Method Nev; Mo thod 
Cos t Ks.300 Hs.1830 
y i e l d 1.5 tonnes "] .^ t^jimos 
T o t a l va lue of y i e l d Hs.olO Rs.^375 
l iot earn ing Rs.513 Rs.30^1-5 
i t i s observed from TabDe 3*^ t h a t the new riethod 
of c u l t i v a t i o n i s more c o s t l y and the small farmers and 
t e n a n t s cannot a f fo rd these e x p e n s e s . 
The 'Green Revolu t ion ' i s a b ig myth, a p o l i t i c a l 
s l o g a n . There has occurred a r i s e in the p roduc t ion of an 
i s o l a t e d crop l i k e wheat . This i s not so nuch due Lo the 
r i s e in p r o d u c t i v i t y a s i t i s due to the a v a i l a b l l i b y of 
a d d i t i o n a l land t h a t v/as unrler cu lb Iv^ation. Ilov/ev^er, the 
r i s e in v/heab p r o d u c t i o n alone cannot be i d e n t i f i e d wi th 
the 'Green Revo lu t ion ' . F \ i r the r , the ga ins from v/lioat 
p r o d u c t i o n have gone over mainly to w e l l - t o - d o f a rmers . 
This has a l s o been confirmed by Oommen on the b a s i s of 
e m p i r i c a l d a t a . He has concluded: "The f r u i t s of 'Green 
Revo lu t ion ' a r e pocketed by the r i c h and the pixDsperous 
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farmers ancl the d i spa r i ty between them and the havenots, 
p a r t i c u l a r l y landless labours , has increased, the increased 
disi^arity has led to a sense of deprivat ion among the 
v/oaker and poorer agrarian c l a s ses and the i r frustaLion 
i s rianifest in an agrarian tension occasional ly leading to 
erupt ion and v io lences" . 
There i s a p o s s i b i l i t y of only a s n a i l fracbion of 
th.e I'liral population moving into modernity while Lho bull: 
regains behind or perhaps even goes backward. As a i'G::ult 
of the dj.ffusion of new technology, the r ich farmers wi l l 
bocorae r icher and theio !nay be reduction in the income of 
the smaller, poorer and l e s s venture-some farmers. ouch_ P 
s i tua t ion vjill be very explosive levading to massive problems 
or welfare and equ i ty . I''or oxar.iplo, Tnnjore DisLrLcL has 
been one of th.e pr ize areas \;}ierc the high Yieldj.n^; 
Varie ties' l iave been successfully pushed. Yet in December, 
1968, l|-3 persons were k i l l e d in a c lash there be tv;ecn 
landlords and t h e i r landless v/orkers v/ho f e l t tha t they 
v/ero not receiving t h e i r proper share of the increased 
11 
prosper i ty ushered in by the 'Green Revolution". 
1 1 . Cl i f ton , li.V/harton, "Green Revolution Cornucopia or 
Pandora's Box", Foreign Affa i r s : An American 
Review, Apr i l , ^n6^y 'p.kbV, 
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Frarilcel has pointed out that the areas where the 
'Green Revolution' i s tailing p lace , there i s no denj^ inj-^  
the fact tha t almost a l l c lasses of c u l t i v a t o r s have 
experienced some improvement in income and y i e ld s from 
t}io introduct ion of modern methods. This was broadly true 
in the wheat growing regions . In the r ice growing a reas , 
th.e spread of the 'High Yielding Var i e t i e s ' i s s t i l l rother 
12 
l imi ted because of unfavourable agrocl imatic condi t ions . 
}<'rancine Frankel who made a stud}'^  of the impact of 
new s t ra tegy in a g r i c u l t u r e , obseivcd: "there i s l i t . t l e 
douht that the pos i t ion of tenants has become more d i f i i c u l t 
13 
as a rnsu].t of the 'Green Revolu t ion ' . 
The former U .M .Seci-etary General, U.Thant, s t i l l more 
emphatically di'ew at tent ion- to the dangers r esu l t ing from the 
'Green Revolution' in India in the socia l sphere.]n the note 
to the Commission for Social Development of Economic and 
oocia l Councils of U .tJ,, in January ,1 970, tlie SecroLaiy General 
dec lared , "The 'Green Revolution' i s lil'.ely to benef i t s 
pr imar i ly those farmers who a re , a l r eady engaged in Commercial 
12 . "liow Green Is Green"?, Linlis, Vol.12(23), Januaiy 18, 
1970, pp.11-13. 
13* Franc ine ,F . , "Agriculture Ilodernization and Joc ia l 
Change", I lain stream, January 3 , I97O. 
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pioduction ra the r than subsistence farmers, and ainonc 
comnercial farmers bip ones more than small producers, and 
tiiere i s a d i s t i n c t p o s s i b i l i t y tha t small farmers may 
gradually be squeezed out of the market by big producers 
and tha t tenants may bo ev ic ted . " 
1^1. "Plow Green Is Green?", Op . c i t . , p . 1 1 . 
no 
cii/iPri'ii IV 
cnAMCniG ACllEAGE AI'O rHODUCTlON OF PUi,viiCo 
r i i l ; ; p ; 3 , t l i '> ' i-) i n '>Ol'p Jtl-'Ml L O f / ' i " i i n 11^  ; i ' ' 
111 Ibc ni):joiicc of niiLm-i] nroLcin ." ['oi- Lho "injt^iL^ of 
I'O' u 1 n I, i cMi, b'.it, if n] r;n conL t i Im Ix :^; Lo mninLnLii i'"il''}''lj 
oi :;oJ.l b;' cupj ' lyJ i !" nJ l-i'c,'(^n t l i roi ' f ' ' s.7"ibio3l;; in a 
c rop^opf GP^nrnc^ . Pwln'^r; ooj^ ta i i ' PO l o 7-^  P*^ '^ c ^ ' " 
ni 'ol .pin ' ; -'VKI ntioi'f '•>') p^ r o^-nl carbc);'tlr 'itn;3 nn') n r" ip i i ' l ,7 
['OCK Goiirc'^r; of tJiLr'' 'unG, n i c o t i n i c a c i d , calcJi.M' ajtcl 
1 
i i o n . 
p,i] . .p3 (2Fin b^ ^ n,n '- i l" pfo\ni in p i n r f i i ' a l nn'l anb 'T ' i ' J n n l 
ipndG \^i t b n i r i n n m c n r o . Tb^y can buJ]ci n o i l I 'ofLil i 1,;/ 
pT>(i b o l p open a nc^' laryi f o r f a i i i i n p . l u l c e s r o ' i n ' j o locn 
n n a n t J b y of n i l i 'Of i^n, I ' l i ich i s a c o n t l y j ' o r t i j i z o > . I'hc}'^  
]'03GG.':.r, bb"^  c a p a c i t y or f ' iy inf n i t r o p n n f r o n atmoG^bcic 
by ryf^bioLlc procc,':r; f I'on tlio a i r t b rouph n o d u l e s i n l o o t s . 
J t i s ostiTTiated t h a t pu.l r e s l e a v e n i t r o g e n i n rsoj.l bctv/een 
30 to '^0 Ur. p o r l i ' - ' c t a i e . These p l a n t s have tl^o uni ' nc; 
1 . ( bn i t a , I . J . , " 1 nip i-ov J r ' l l u b r i t J o n a J U n a L i t y of I L U C C S " , 
In'i J nji J•ajiim>15 ? Vo I .30(. 1 ) , Apr iJ , U-Bo, i^ p . " - 1 ! i . 
:i . Ujipon, f i .V . , " J ' r o s p p c t s f o r G r a i n Lecune PrubucL LOJI i n 
A s i a " , Pape r P r e s e n t e d a t tlie oyinposMni on G r a i n 
Lepurie P r o d u c l j o n , A s i a n PiX)chjc_tj-viJ.Xi:l'^JiJi-L?^Jiij3J]. 
I 'b .a iJand, b o v . / i - T ; , , 1 QlToV p . 7 0 , q u o t e d " 'h i "" 
1 »J -A .E , , V o ] . r 7 ( 3 ; ^ J a n . , - o o p t . , 1 9 8 3 , p . ^ 8 6 . 
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b u i l t - i n mechanism for d i r e c t l y using the inexhaust ible 
stock of ni trogen in the atmosphere. Eveiy year in India , 
pulse crops use 12 lakh tonnes of atmospheric nitrogen 
3 
woth Rs.250 crores free of. c o s t . 
In Western Uttar Pjradesh, pulses are commonly 
consumed in combination with ce rea l s and make good 
deficiency of lys ine in c e r e a l s . The evaluat ion of p ro te in 
qua l i t y of the mixed d i e t cons is t ing of cerea ls and 
pulses has been observed to be promising. Therefore, under 
the exis t ing condit ion of our economic development, t h e i r 
exp lo i t a t ion in the d i e t in combination with cerea ls in 
the proper proport ion makes i t n u t r i t i o n a l l y balanced in 
i t s amino-acid pa t t e rn comparable to tha t of egg p ro te in , 
i s perhaps the only p r a c t i c a l , cheap and feas ib le approach 
to meet the problems of p ro te in ca lor ie malnutr i t ion in 
our legion p a r t i c u l a r l y because of the food habi t s of the 
people . 
Pulses or gain legumes by v i r tue of t h e i r deep tap 
root system u t i l i z e so i l moisture very e f f i c i e n t l y and 
hence require l e s s number of i r r i g a t i o n as compared to 
c r e a l s . These crops should find an important place in the 
cropping p a t t e r n in areas with l imi ted water resources . 
3 . Chowdhary, S.L. , "Pulse Crops Area Neglected Lot", 
Indian Farming. Vol .18(8) , i960, pp.25-28. 
^2 
A nuinl.ier of pul.ooG ai 'e c u l t i v a t e d i n Wer.LGITI 
IJLLnr rrac3or;h b o t h in L n b i nna Khnr i I ' son s o n s , sliovn i n 
TnblG ' i . l . I m p o r t a n t a r c c h i c k p e a o r ri^^f" ( C l c e r nj-io b.iniuinj , 
p l f o o n p o a o r a r h a i o r l edg inm (Ca/innus c a . i a n ) , bi- 'cl :grom 
o r urrt (Vir:na m u n r o ) , g r e e n gram o r mung (Vigna racllat j i j , 
J r n t n o r masur ( l e n s c u ] . I n n r i s ) , pean ( f i s u m s a t i v u n j nnd 
moth (Vigna a c o n i t i fojJ_un; . The commonly rrovat p i i l r e s may 
bo d i v i d e d i n t o t'.;o c n t e p o r i o s : {!) Those v/l^icli nro co\m 
i)] tlie h a b i s e a s o n a f t e r the c e s s a t i o n of monsoon I ' a ins 
ind f r o u u n d e r c o n d i t i o n s of d e c r e a s i n p s o i l m o i - t m e . 
hi t i l l s c a t e g o r y a i c i ncJndcd c r o p s such, a s gram, pons and 
)ii-nsur, e t c . ( i i ) Diosc v/Iucdi a r e grov/n i n t he r"i ' nv s e a s o n 
and m e s u b j e c t to c r i n d J t i o n s of C7j-o.:;c moJs tu i t j <)]• of 
c t o f L c ' e n t moistuj-e a t d i f f e j o n t t i m e s d u r i n g the ci'op 
s e a s o n s . Jn t h i s ca tegoi -y hiaclvgram ( u r d ) , g reenra 'a i i (mung) 
and moth a r e i n c l u d e d . F igeonpea o r a r h a r i s a l on r 
d u j a t i o n legume wliicl ' Ls so\/n u i t l i the commonccicnt oi" 
the mojisoon r a i n s arKl m a t u r e s i n t he l i a b i s e a s o n . The 
] n i ] r c s f',ro'./ti i n tlie 1 1 la i-i [' s e a s o n ai'c grown a s " d r L u r e 
\i 1 th 1 )(•(>, maizt"; and Jo'j-if, ale. and ]nj)_i p u l c v ; •! i'' ' d y e d 
\ / i th \ i j e a t , l a r l e y , i -a j ioseed-jnustard and l i n s e e d e t c . 
A c o n p a r i : ; o n ol a c r e a g e , p r o d u c t i o n a'vl y i e l d 
of major p u l s e s l i k e gram, p e a s and ar lvar s i n c e 1 ' " i i_r i 
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can be seen from Table h . 2 . Table h.2. shows thriL Lho 
ncronf^o and producLion of puJcos doc l ined sharply in 
'.-V'slern UtLar Pradesh sj ncc 196' ; -66. The l a r g e s t acreage 
imder puJces in Western i J t tnr Pradesh was under gjon 
( C l c c r a r i e t l n i u m ) whJ ch covered about 2^^ ^ thousnjid 
hf'C Lares in 198'!-'')?. Iloxt in impoi'tanco was peas 
( i i s i i p Gativun) and p i /conpea (Ca.janus ca.jan; oi- p rha r 
wl'icdi covci-ed about 107 and 81 thousand h e c t a r e s 
i c s p e c t J v e l y in ^7]^-n2. 
For s tudying tlie cliaufcs in aci-eage and n roduc t ion 
of ]ni].',es In J e s t e r n I ' t lnf Frndes)-', th.ree puilces, iia'ieJy, 
; I'am, peas and arl'-^r have been s e l e c t e d . For t h i s s tudy , 
the Linear grov/th i-atos of t h r ee p u l s e s have been 
c a l c u l a t e d from the time s e r i e s (Secondary) d a t a c o l l e c t e d 
from tlie Jdrectoi^ate of A g r i c u l t u r e . U t t a r I'rade.sh, 
(hucknou) .The f o l ] o\n'.ng reg,i-ession e q u a t i o n has b^^en used 
to c a l c u l a t e the l i n e a r grcn/th r a t e s : 
Y = A + P,X 
The pei-centage l ineai^ growth r a t e s have been worheci oiit 
by using tlic r e g r e s s i o n e q u a t i o n of a r e a , p r o d u c t i o n and 
y i e l d i n d i c e s as dependent v a r i a b l e 'Y' and y e a r as 
independent v a r i a b l e ' X ' . 
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The chanf-e in ac r^a f s and p roduc t i on of bhroe 
nn jo r pnl no cropn in Wenl^Mn UtLnr PradorJi dur ing \ )h^-VJ^ 
\iciQ G:u''Piined by '..'orkLn: out l i n e a r growth r a t e j . Ai. \y i l l 
1^ 0 seen i ron I ' lp . 'i .1 , Ui' 't the a l l pu l ces exMbiLed 
nofp t ive crov/lh r a t e in acroage and p roduc t ion dur ing three 
docndes under s t u d v . A p o s i t i v e fro\ / th r a t e i n y i e l d v/as 
obroi'vod d u r i n r th ioo decades under s t u d y . The nega t ive 
frovith r a t e in a rea cane out to be -60 .13 p e r c e n t , -59*35 
p e r cent and -66 .80 pei- c e n t in piani, peas and arbai-
ro^4 oc t i v o J y , dur ing ^^'J\-']\. A nofnt ivo prov/tli r a t e s Ln 
]U'r)duc t ion \/ere observed duririf 19';1-^1 and grov/tli l a t e s 
Jn ]ii 'oduction cane out to be -52 .63 pe r c e n t , -37.'^? p e r cen t 
and -62.0'+ p e r c^^nt in p ran , peas and a r h a r r e s p e c t i v e l y , 
vliich can be observed fron the Table ^i.3» 
UJIEAlt_(lUJJTIl ilAlKJ or Add'hi2i_ AiiD IKODUGTIOII AT 
Tlio pa t t e i ' u s of clianfe wJ t]i l e s p c c t to aci i iafc 
r)\d p roduc t ion of "lajor pu]L,es l i k e pi'am, ppas and nrhar 
in t h i r t e e n d i s t r i c t s of Western U t t a r Pradesh duruir^ 
lor, |_P,i -^ pp fl iscussod b r i e f l y : 
iluzaffarnar^ar: The ciianping p a t t e r n s of acreage ojid 
p r o d u c t i o n of t h r ee major p u l s e s i n l luzaffarnapar d i s t r i c t 
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•TABLE ^ . 3 
L inea r Gix3\/th Hate of Major Pu l ses of Acreage , 
rix)ducfclon and Yield - Western U t t a r P r a d e s h d 951-8I ) 
( i n p e r c e n t ) 
Crops 
Gram 
Peas 
Arhar 
To bal Pu l ses 
A 
P 
Y 
A 
P 
Y 
A 
P 
Y 
A 
P 
Y 
A 
P 
Y 
1o5-i_6i 
-20.7!-^ 
-15 .79 
+1'+.68 
-17.81 
-11 .17 
+17.^1-5 
-20.0)^1-
-18.61 
+03.8>f 
- 1 8 . 1 c 
-15 .23 
+07 MD 
= A re a 
1961-71 
- 2 6 . 9 5 
- 1 9 . 1 5 
+12.62 
-22 .20 
- 1 2 . 7 5 
+1^.62 
-25 .78 
-23.1+7 
+03.68 
-23 .17 
- 1 8 . 3 3 
+06.89 
= Produc t ion 
Yield 
1971-81 
- 3 8 . 9 5 
-2U-. 32 
+11.07 
- 2 9 . f^6 
-ni-.85 
+12.57 
- 3 6 . 1 3 
-31.7^+ 
+03.53 
- 3 1 . 2 0 
-23 .02 
+06.39 
1951-81 
-69 .13 
-52 .63 
+JI-8.93 
-59.35 
-37 .22 
+58.17 
-66 .80 
-62.0Jf 
+12.78 
- 6 m 2 
-^9 .07 
+2^f.10 
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di ; ;Lr i fL ^ve shown in i ' ip^.^.2. i t v/ij.l be seen I'roM 
i''L[nro h.? t h a t Lho Llireo riinjor p u l s e s (p;iam, peas nnd 
rr l^ar) sboi; a decreasing; t rend in acreage and p roduc t i on . 
The nen^i ive f:rov/th r a t e of acreage 'Accounts foi ' 101.55 
per cent iii gram, 01 .7*'^  poi c e n t in peas and 77.15 r^r cen t 
i n a rha r dui-ing ^0^^-u^. In teirns of p r o d u c t i o n s Lb i s 
110.09 pci- CPnL 1(1 gi'nrrt, 'Vj.G? pe r cen t In peas ami 
!Ui.Oo pel- cent in a r l i a r . 
liG_o_ru_t: In Meernt d i s t r i c t ( F i g . ' ) , 3 ) the niajoi- p i ' l scs 
sbov/ a dec reas ing trejid i n acreage and p r o d u c t i o n . The 
n(.\''ativc gj-owtli r a t e s of acreage of the p u ] s e s i s -oP.l 'P 
foi cent in gram, -")0.12 pe r cen t in peas and - '^7. ' i j ; r.or cent 
i n a r h a r dur ing 1^5''-'"31 • Produc t ion oV p u l s e s i s iii 
ascending oi"Jcr of the percen tage of gi'am (-60.^ ' i n^r c e n t ) , 
r'oas (-''\3.;^B pe r c e n t j and ai'hai> ( -9 ' ' .65 per c e n t ; . 
i ioiadabad: I'l'O grov/tJi of aci'cago and p roduc t i on of fmhies 
in foiadatjad a l s o sbov; a dec r ea s ing t rend as 3ho\7n lu 
I ' i g . ' i . ' i . liie major p u l r e s l i f e gram, peas and ar l 'a i ' ITVC 
tl'c negat ive pe rcen tage of -7^^.51, -61 .')0 and -7'i .l . ' . 
r e r p c c t l v e i y . P.ut i>i tei'iis of p roduc t ions i t i s -7^!.33 
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-j^ci' cen t In irram, -'1U.80 por cent in peas and -71 •? > 
I ' M rf^ Tit in a r b a r iluriri" ^^}'"^^^-o^. 
JJlulrndGh;i}'r: P.u] nndslinlir d i s t r i c t a l s o sho'js tho 
' icc] ininff t rend of ncroage nrrl p r o d u c t i o n in p u l s e s T: 
slio\7n in Fip.h.^. Ttio nega t ive fTro\;th r a t e of acrenf^c 
In tbree p u l s e s she./ -61 .35' p e r cen t in gram, -'/ll .'/'j 
< ''I cent in peas and -S'^.^S p e r cen t in a r b a r . Th'-.c 
Is n v/idc range of v a r i a t i o n s in p roduc t ion r a t e s of 
p u l s e s , '['hero v a r i a t i o n s are -18 .75 T-r cent i n g ran , 
- 6 7 . 2 5 pe r cent i n peas and -85.5^1 pe r cent i n a rhnr 
dur ing \n')^J^^ . 
Dudaun: i'ho changing p a t t e r n of aci-eage and 
ni '0(iuction ol' l^uduarj d i s t r i c t shov/s t h a t the inajoi' 
ru . l ses have a d e c r e a s i n g t rend in acivDagc and 
r r o d u p t i o n during the throe decades (l' 'i;' '. '1.6) . I'tie 
jie^^aLlvc grov/th r a t e oj' major pu]sen are -'^h ,%^ 
pop cen t in gram, -';'6.o0 p e r cen t in peas and -73*21 
p e r cen t in a r h a r . The s i m i l a r d i r e c t i o n v;ith a varying 
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!()G 
rrinp-nitudG i r ohr>GVY<^0 in tlie p roduc t ion of puJscy - frar.i 
( -36 .77 per c e n t ) , poos 1-10.70 per c e n t ) and ai-i'oi-
{-GG.h'J pe r cen t dur ing l-^'^l-BI . 
iiliiULJiLlUlJlPur: Acicnpo -ind pi-oduction t r e n d s o[' 
JbHh/inlianpiJi' d i s t r i c t are s i r n i l r r to the t rend oC t]io 
;d)Ove pv^ntionod d i s t r i c t . In t h i s d i s t r i c t fa'0"i has 
n clianfie ol' -61 .26 per c-ent, peas -5^5«23 p e r cent and 
arl^ar -^0.86 pe r c e n t , bu t t l 'esc p u l s e s have a irvati"ve 
cL'aMfo of -' '1 .60 per c o i t , -?1 .6^ ^^  per cent and - ' ' ( ' .03 
p e r cen t r e s p e c t i v e l y , (f'^-^-'^). 
liXh'JJll- -!-" Ali;-arh d J s t i ' i c t I ' l r - ' i .B sliov/s t h a t t'lc 
Majoi- p u l s e s lil^e f;iarn, peas gnd a r h a r shov; a doci-oasiii ' 
t r end in acreage and pi-oduc t i o n . Tlio nef;ative ,r;ro\.'tli 
1 a tc or acreaf^e in ros.pect oT p u l s e s accounts foi' 
-70 .00 ]^cr cen t i)t ju'^rii, -f;l ,06 p e r cotit in peas a i^-i 
-7'i .0^1 pel c e n t in a r h a r . liut in terms oi' p roduc t ion 
i t Ls - 5 ' •9'1 per cent In rratn, -25.08 per cen t in seas 
aid -'la .''^7 p e r cen t in a r ' i a r dur ing 1 O'JI--1 . 
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i L n ] i ; riio r r o ' L b ol ncjnarc 0n(I p r o d u c t i o n oC i ' 1 - C G 
j ji r;tp}i ' l i n L r i c t sl to 'T '•> 'lowjn;nrd t re ixl a s r epo i i 'H i in 
. 'jf . ' i . ' ) . i'h" pn ,j :))• pill PS lil^o pi'nin, j^r>as and -n nn i 
sjiou ti'^/'^Livp po 1 oot'iL'^ f" of -5 ' ' ' " ' ^ ? -?/^«^''^^ ^ri 1- - ' • / ' 
Jo 0)'^cli"vo Iv . i'b'^ j ' l 'mLli r n i e oi' p r o r t u c t i o n i n L^iro^ 
fmlsp^; G1IJ\; -26.'I*^ poi- f ^ n t i n pram, -O.3I p e r c^'iL 
i n pori- nnd -70.1^3 P<^  1" c'Pi'L i n a r l i a r du r ins j 1 ) ; 1 - I . 
li ip iu i -a : The chnnp jng pnLL'-^rn of a c r e a g e and piociucLion 
o i JiaLbui-a d J a L n c t '•])0\j LbaL Lhc major pul ' :oG Imvc a 
d o r i o ^ - J n r t r e n d i n ^''crenp.o and p r o d u c t i o n d u r i r i f 1''^[;1-31 
(]|jf . ' ' . l U j . The nof-at ivo /^ro\7th r a t e s of major p u l s e s 
}n\Q n c c o u n t e d I'ov -S0 .6P p e r c e n t i n gram, - 2 2 . 7 2 
| ( ' i ("^n\, i n pf>as irid -r-,o.)|r-, p^ j . c e n t Ln a r h a r . A s j i n i j a r 
Lien I s"cn i n r e s p e c t oJ p i -oduc t ion of o t h e r p n l s e s 
o :cp f i t pons — pmm (-(>>.b'l p e r c e n t ) and a r h a r 
( - 6 6 . 9 2 p e r c e n t . i'ho p o s i t i v e prowth r a t e of p e a s i n 
l o d u c t l o n i ' ; CCTJCIIIPUMI In be +22 .'fl p e r c e n t d u r i n f 
'^51-81 . 
} 
Apra : Acreage and p r o d u c t i o n t r e n d of Af ia d i s t j i c t 
i n Lhip^' p u J s o s 1 Ll'vC grnm, p e a s and a r h a r ai-o ,dioi/n 
112 
i n Kif . ' ' . 1 1 . I t I:; inLei-osLinf^ to bo n o t e d ho i-c i l m t 
uli '^ n i l iiinjoi- pul :;'•'': ".lioi; ;i dov/nv/nrii t rorul i n \)<)i\} Llic 
ncienf:G nncl p r o d u c t i o n e x c e p t per^n. I'bo r rov i th I'nLcs of 
nci'enf^e i n mnjor puJcoa a r e - 6 3 . 1 5 PGi" c e n t i n r r i n , 
- ^ l i . l o p e r c e n t in a r b n r , \.'bcrenG i n r o n p e c t of pf>ric 
i.b'-' t i end in p o i u t J v e l+y ' i . ' / ' / p e r c e n t ) , i n torii'n oJ' 
p]odrcLJ.on il> i s -60.3 '" ' p e r c e n t i n ^^rajii, -^4-5.1^ 
]rr c e n t Ln a r b a r and +I ' i1.0 '7 pei- c e n t i n pea:::. 
hniiiMUi'i: i'ti.e frowtfi ti 'ond o[" n c r o a f o and pi 'oducLion o f 
'in.joj- puJ re : ; i n I ' l inpiii-j d i r j t i ' i c t a l s o sfiows a d o c J i n i n f 
Lic^ rK) nr; I 'opor tod i n i'lrr . ' 1 . IP.. The p u l s e s lilif^ r ^ ' " ' ? p e a s 
n^id nj 'bnr bnvo n ^ p a t i v e p o r c o n t a p c oi^ - 6 ' i . 8 ' i , -6).MU anci 
-'/[) .'Tj i'cv';p(^c t i y e l y . I5ul, i n tei'tns oi' p i ' o d u c t i o n s L)'O 
t i o n d in - 3 6 . P 8 J'^M- c e n t iji ^rani , -^)7«63 p e r ct.nit i.ri 
'-•:-^:; nn. 1 -63.0"" y^ r c e n t i n n r b a r tlui-Lnfr 1 9 5 1 - ' ! • 
Jliii_':'l'J!''^ll'1il" li'i ' •U ' 'n \ ] i -bnd d i n t r i ' - t ric F i / - . ' 1 . 1 ', uci Lets 
Lli '^L clie p u l s e s l i J ;e r r n n , p e a s and a r h a r h a v ) n do;;n\7nrd 
t ro j id Ln a c r e a g e and p r o d u c t i o n . The n e g a t i v e rr\)\:Ui 
r a t e s of tb.ese p u l s e s i n a c r e a g e a r e - 6 9 . 5 8 p e r coid. i n 
grain, -Vi).'/} p e r c e n t i n p e a s and - 6 8 . 0 3 p e r c e n t in 
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po r COML LJI [iratn, -' ')8/'P por c e n t iii poaa ami -'r).9U 
]v)i r e ' i l in a r h n r dui'iiif; l ')^;1-Sl. 
K o ivriii: i ' i ^ ' 'i«l'^ sJiovjo tbo major p u l s e s ] il:o r ro ' i , 
pon:> aixi ai'liar bp ve Ui" nOf'^ablve j icrcontage of - ' ; 'J . ' !o, 
- ' ;7.1'? and -U^u19 r e s p e c t i v e l y in a c r e a g e . i'he lre;id 
1)1 bbe p roduc t ion ol j iulsns i s In i\ri\m (-1,?.6'i por c o n U , 
pons (-2o,6? por cen t / and in a r l n r (-33*7^ PQi' c e n t ) 
dur ing T^'^I-'^I . 
T)iG acr<')'if';'') 'ind p roduc t ion of tnajor p u l s e s Ln 
ijr:sL'M'n Dtbar Pradesh ba/^ d e c l i n e d sha rp ly d j r i t t f tlie 
I'oen ]x5VolutLon pcrLo(l as conpared to the pre-^^i-oen 
r e v o l u t i o n perLofl. I'lv. acreage under Rab L p u l s e s has 
s h i r t e d to v/heat and ! roi'i kha r l f p u l s e s to r i co uidor 
the s t imulus of expandiuf i r r i g a t i o n f n c i l i t l e s ajid 
"h igh Yielding V a r i e t i e s " of s e e d s . Viheat recorde i 
.'•larJrnu.'n i n c r e a s e in acreage and p roduc t i on d u r i '•; tJie 
r j-oon r e / o l u t i o n p e r i o d ( s ince 1 ' K J 6 - 6 7 J . The do<./M-.;ni-d 
t iond In acreage and p roduc t ion under p u l s e s c l e a r l y 
shous t)iat farmers })ave ad ju s t ed t l io i r crop acreage in 
acH'ordance with s h i f t s in teclino-ecoiioiriic condlKJkL Ions . 
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In economic ana lys is of the dynamic of farm supplj 
response, pr ice i s considered the most c r i t i c a l economic 
fac tor that determines farmers 's production 
decis lonr.. 
The continued dov/hv^ard trend of acreage, 
pioduntion and lov/ yield of pulses during 1951-'^'') "^'^ s 
not received the benefi t of research as compared to 
c e r e a l s . The use of loca l va r i e ty seeds, lack of 
f inanc ia l resources and non use of chemical f e r tL l i ze r s 
and at tack by many insect pesbs v/liich damage tJie leaf , 
stem aid pods have gone to make the production sba'cic 
or evented to i t s dec l ine . 
Verma and Yadav pointed out that the adoption 
of improved pulse technology i s almost n i l in the \;hole 
of Ut tar Pradesh and farmers are grov/ing pulses 
t i ' ad i t iona l ly and as mixed crop . 
Lai pointed out that with the in t roduct ion of 
M/V's or c e r e a l s , the pulses have been neglected so much 
so tlia t in the area under assured i r r i g a t i o n they are 
being puslied out of c u l t i v a t i o n . 
h. Verma, R .P . , and Yadav, J . P . , "Importance of ru lses and 
Strategy for Raising i t s Production in U.i".", 
Asi icul ture_a,rxl ^Agrg-Industries Journa l , Vo 1.10(9), 
oeptember, 1977, p .26 . 
5 . Lai , 3 . , "Short-Duration Pulses to F i t in to Multiple 
Cropping", Indian Farming ,Vol .25"(12 ),March, 1976, 
PP.23-2'-t. 
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l-'ev; s tudios have been conducted for puloes 
to to3t the supplj pr ice hypothes is . .Studies by 
6 7 
Haj Krishna and 3ud and Kahlon show a r a the r weal: 
rolC! of pri-ce in inri i ienct lnp the supply of pu l s e s . 
hovrcver, not muc?i i s kna/n about the role of fac tors 
such as y ie ld dif['er'-^ntials v;}iich might represent 
production technolo/;y, r isk and i r r i g a t i o n which can 
I'O of grent importance in influencing fanners acren^je 
n(ljust>'ient behaviour p a r t i c u l a r l y \.'ith respect to 
]nilsc3s. 
oonr^  have, argu'^vl tlin t the prLce fac tor does 
not pla.y a s ign i f ican t role in influencing the supni.y 
ol pu l se s . This i s because of the follov;ing reasons. 
Differences in i n t e r crop technological innovat ions, 
V7]ietlier cost reducing, or y ie ld increasing or both, 
\/oulrl change Die input-output coef Tic l en t s for d i f fe ren t 
c rops . I t i s a fact that tlie competing crops lilie vrtieat 
and r ice have witnessed technological breakthrough of 
much grea te r significance than any other c rop . Die 
6. Raj }^rishna, "Farm tJufiply Response in india-P^ikistan: 
A Case Jtudy of the Punjab", M gnomJ^ J_ournal, 
Vol.73(291), September, I963. 
7 . Lal l ta and Kahlon, A. ; j . , "Estirmtion of Acreage 
Response to Price of oolected Crops in 'Rmjab 
Sta te" . lndl?m_J guinial^ofj^gricul tural Jilcqnqn^ , 
Vol.2^^(3T, July-September, 195'^. 
1^0 
r-GsiilbTnt d i f f e r e n t i a l s in i n t e r crop y i e ld s have changed 
tl'o pnt tern of r e l a t i ve p r o f i t a b i l i t y among the dilTorent 
crops . Therefore, i t Is p laus ib le to eynect thn t tlie 
r i i c e factor would play a weal^  role in influencin,- the 
acreage imrler pu l se s . 
l/ith the expansion in acreage under assured 
i r r ip^b ion , i t is expected that the farmers w i l l subs t i tu te 
crops lil;e v/lie^t and r ice for pulse c rops . VJator 
requirements of the IIYV's crops lilce v/heat and r ice are 
'Tiucli' g rea te r than most of the pulse c rops . Due to the 
expansion in ar'aa under i r r i g a t i o n and spread of ilx^" s 
of v/heat and r i c e , the J'armers have shif ted a\/ay from 
pu l ses . However, there are regional va r i a t ions in t lus 
s h i f t , /adoption of IIYV's of cerea ls depended not only 
on y ie ld but a l so on tb.e cost of production said the output 
p r i c e . Duo to increasing cost of eliemicnl inyiuts, Ll'e 
t o t a l cost per uni t of output has been increasing for 
wl^eat and r i c e . /\t tlie same tiine, t}io price of pulses 
b.'iv'j been inc^rear,itig . 
'./here the percentage of t o t a l i r r i g a t e d area to 
t o t a l cropped area is high, the relative share of pulse 
crops in the cropping pa t t e rn shovjs a d e c l i n e . "Jhorc 
the share of area i r r i g a t e d i s close to 30 per cent 
121 
oi above, r e l i t i v e share of pulsos i s deciininf^ ojid 
vhere the share of the area i r r i g a t e d i s below 2U 
per cent or around or bolou 15 per cent , the acreaj-e 
8 
under pulses has shovni a tendency to i nc rease . 
The production of pulses can be increased e i t h e r 
by brinjTing more area under t h e i r c u l t i v a t i o n or by 
increasing t l ieir production per uni t area per un i t 
time through b e t t e r management. 
For bridging tlio gap betv/een future de'nand nnd 
9 
•TA^n l i a b i l i t y of pu lses , Hehman Jia s made two su f / c s t i ons . 
I ' i r s t , to increase. tlie area under pulse crops and 
second, to increase the yie ld per hec ta re . For increasing 
the area under cu l t i va t ion of pu l ses , i t may not be 
achieved e a s i l y as the c i i l t iva t ion of v;heat v;ith UIV s 
has become more remunorative . flowever, the y ie ld per 
hectare can be increased. VJith the help of improved 
p r a c t i c e s , including High f ie lding Var ie t ies of seeds 
and crop p ro tec t ion measures a mucli higher y ie ld per 
.hectare can be achieved. 
8 . J .C .A .11., ''V[ator J_LO^rj^uirement_and_Irrign^ 
Management of Crops ' In i n d i a ' Hew Delhi , 
1977, p.211*. 
9 . Rehraan, 11., and C^ureshi, A., "Pulses in Indinn 
Agr icu l tu re" , The_Goograj2her, Vol.30(1) 
January, 1983, pp.79-80. 
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For increasing tlio y ie ld per hectare of 
pvlsoG, the following agronomic p r a c t i c e s ma,y 
be follov;ed. • 
Improved Variety of St ra in : 
Pevolopmont and large scale use of pedigree 
seeds i?ym--kx -^ f high qualitj'" instead of the non-descript 
l oca l seeds nay ensure b e t t e r y i e ld of the pulse crop, 
iriproved v a r i e t i e s of gram and arhar tha t may y ie ld 
2 ;^00 - 3000 Kg./ hectare and of peas ensuring an y ie ld 
of c'OOO - 2500 Kg./hectare have been developed and tes ted 
accurately in the laboratory of Kanpur (Uttar Pmdoshj, 
L'nble ' ' . ' i . 
iXilse crop during sunnier season general ly does 
not suffer from diseases and p e s t s . Arhar T-21 can be 
introduced on a large scale in areas of assured i r r i g a t i o n 
I 'nt ional demonstration corxiucted in Kanpur has shown 
tha t a farmer can harvest 2000 - 250O 1 g. of arhar by 
so\/ing T-21 per hectare before wheat. I t has been 
observed that th') average y i e ld of moong and urd in 
Zaid season i s b e t t e r than tha t sown in Kharif in 
i r r i ga t ed a reas , because of low suscep tab i l i ty to disease 
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and pesbs. But tlie cost on i r r i g a t i o n i s so high t t o t the 
net re turn per un i t of hectare i s poor. Therefore, such 
v a r i e t i e s lilce T-21 anci T-Mh need to be developed vrtiich 
can tlirive vmll witli l e s s i r r i g a t i o n and give higher y i e lds 
10 
ore! net r e t u r n s . 
Use of Fc rb i l i ze r^ : For high y ie lds of good qua l i ty 
pu l ses , soniG amount of ni trogen i s a lso needed. 20 to 
2^' I'g. of ni trogen per hectare for pulse crops give good 
11 
r e s u l t s . 
riiosphorus: V/ith adequate phosphorus supplies pulses y ie ld 
more, and the produce i s of a b e t t e r q u a l i t y . Phosphorus 
deficiencjr in pulse p lan ts may also predispose the ciop to 
some d i sease s . Experiments on pulse crops conducted a l l over 
India shoA>; tha t there i s not enough phosphorus iri oui' so i l s 
Coi- Dio pulso crops and Umy i-Gspotri well, to apolLcaLions 
12 
of 30 to 60 Kg. of phosphorus (f 0^) per h e c t a r e . 
"For an appl ica t ion of 30 Kg, of phosphorus (PpO,^ ) 
per hectare (costing Hs.^^5/-)) the pulses give an ex t ra 
y ie ld of about 275 Kg.(worth Rs.275/-) ' . If the dose of t h i s 
nu t r ien t i s doubled (cost ing Rs .90 / - ) , the add i t iona l y ie ld 
13 
i s about(v7orth Hs.lfOO/-). in case of peas , the y ie ld are higher^'. 
10. Verma, It. P . , and Yadav, J . P . , Op . c i t . , p . 2 6 . 
1 1 . CliovKlhury, o . ] , . , O p . c i t . . p . 2 7 . 
12. I b i d . , p . 2 7 . 
13 . I b id . , pp .27-28. 
lk!5 
Fobassium; Potassium i s another major nu t r i en t which i s needed in 
siifficdent amounts for high y ie lds of superior qua l i t y pulses 
and for healthy growth of the crop. In places where so i l s 
are de f in i t e ly known to be de f ic ien t in potash, addi t iona l 
suppl ies may have to be made through use of po tass ic 
f e r t i l i z e r s . Only 25-30 Kg. of t h i s nu t r i en t may be used 
per hectare in s o i l s . 
Inter-Cixjppinp: of Pulses: An inter-cropping of moong and urd 
with maize, jowar and bajra may be adopted for increasing 
production of Kharif pu l ses . S imi lar ly , urd and moong may be 
inter-cropped with arhar for b e t t e r production. Arhar v/ith 
groundnut may also fetch a good p r i c e . Likewise the i n t e r -
cropping of o ther pulses too, with widely spread rovr crops 
may help in ra i s ing production of pu lses . 
I r r i g a t i o n : Pulses are grown mostly as dryland crops where 
no i r r i g a t i o n f a c i l i t i e s e x i s t . I t i s , however, wrong to 
assume that they are also t h r i f t i e r in t h i s regard than 
cereals. . In f ac t , t h e i r water requirements are even grea te r 
where i r r i g a t i o n i s ava i l ab l e , i t w i l l pay to water the pulse 
' crops when the need i s the re . They are known to benefi t from 
i r r i g a t i o n . "Gram gave 3OO to IfOO Kg/ha. e x t r a y ie ld on the 
i;^6 
sandy loam s o i l s of Hissar (Haryana) due to one i r r i g a t i o n 
given e i t h e r a t pre-flowering (^5 days a f t e r sowing) or 
a t flowering stage (70 days a f t e r sowing) over rainfed 
which gave an y ie ld of 1700 Kg/ha." Similar observations 
were reported fion Kanpur in Ut tar Pradesh. 
GautaiD and Lenka working on the sandy loam so i l s 
of Delhi observed tha t grain peas responded to two 
i r r i g a t i o n s given a t pre-bloom and bloom stages {^\0 and 
60 days a f t e r sowing respect ive ly) in a season with negl ig ib le 
r a i n f a l l , bub with winter r a i n f a l l of about 50 mm., they 
16 
f a i l ed to get any response. Similar r e su l t s have been 
17 18 
confirmed by Chowdhury (1972) and Hulikeri (1975). 
At Hissar (Ilaryana) one i r r i g a t i o n (70 ram water) 
a t flowering (about 50 days a f t e r sowing' was foimd 
1^1. Yadav, J . 3 . P . , "Annual Progress Reports of ICAR, All 
India Coordination Scheme for Research on Water 
Management and S a l i n i t y " , Centra l Soi l Sa l in i t y 
Research I n s t i t u t e , Karnal, Haryana, 1972, 
15» Bhan, 3 . , Water.Hanagomont Research a t U.P. , I n s t i t u t e 
of Agricultiu-e Science, Kanpur T u . P . ) , 1975» 
16. Gautam, O.P., and Lenlta,D. , "Response of Vegetative and 
Reproductive Grov/th to Rov/ Spacing and Seed Rate 
of Pea under Different F e r t i l i t y and I r r i g a t i o n 
C o nd i t io ns " , Ind i a n J o ur na 1 of Agricul ture 
Science, V o l . 3 ^ l^^^j '^pp. 'B^O^B. 
17. Chowdhury,S.L., Sharma,B.M., Bhat ia ,P .C. , and Sewa Ram, 
"When and Wheire Do Rabi Pulses Pay f'bre?", 
Indian Farming,Vol.21(11),1972, pp.23-29. 
18. Hukkeri ,S.B., Sharma,A.K., and Banantam,H.T., "Effects 
of Timing of I r r i g a t i o n s on the Grain Yield of 
Fie ld Peas, submitted for the Symposium on 
Non-Monetary inputs in Field Crop PixDductlon", 
Indian Soc .Agron. , I .A.R. I . . New Delhi , 1975. 
i;^7 
ndoduate on sand j loam s o i l s v;hen tliore was no \ / i n t e r 
19 • 
r a i n s . Ghanclramohan p o i n t s out t h a t two w a t e r i n g s 
(165 Fitn.'./aber) gave h ighe r y i e l d of p igeon pea o r a r h a r 
(1700 - 1800 Kg/ha . ) over r a i n f e d (600 Kg/ha . ) i n I J i a r i f 
season wi th r a i n f a l l of 2P0 mm. This involved i r r i g a t i o n 
a t UO p e r cen t a v a i l a b l e s o i l m o i s t u r e . At Kanpur (U.P . ) 
two i r r i g a t i o n s , one a t f lower i n i t a t i o n (75 days a f t e r 
sowing) and the o t h e r a t pod f i l l i n g (100 days a f t e r sovjing), 
20 
wore found adequate for sho r t d u r a t i o n p i g e i o n pea or a r h a r . 
C o n t r o l of P e s t s _and Di seases : Con t ro l of d i s e a s e s and p e s t s 
a re impor tant f a c t o r in rtnlucing and in b r i n g i n g about 
s t a b i l i t y in the p roduc t ion of p u l s e s . This can be renraved 
hy applying noed-based p l a n t p r o t e c t i o n measures to the 
v n r i o u s pu l se c r o p s . Seed t r e a t m e n t has been r e p o r t e d as 
0 nos t e f f e c t i v e measure for the p r o t e c t i o n of s e e d l i n g s 
from w i l t , yxxxx^x E f f e c t i v e and economic xx3cx..:i xxxxxx 
1 9 . Bhe l , 1^1.K., oawhney, J . S . , and I loolani , M.K«, "d tud ie ; 
on 1/ater Use- in P e a s " , Indign J o u r n o l of 
Agricu 1 tu re 3cienee , Vol. 357" 1953^ 
pp .623-626 . 
2 0 . Chandramohan, J . , "A Fole on the E f f e c t s of Limited 
I r r i g a t i o n on the Yie ld of P u l s e s " , 
Madi'as A g r i c u l t u r o J o u r n a l , Vol . 56 (2 ) , 
1969, p r . 8 5 - B 8 . 
mctJ^od of cont ro l would require devclopinent of v a r i e t i e s 
possessinf^ res i s tance to d iseases and p e s t s . The \70iic in 
bliis reffard is in progress . Chemical control measuixss have 
PISO been developed. Avoi'age annual losses due to disease 
are assessed around 15-20 per cent , under unfavournb.ln 
been 
condit ions losses vaiyinp from 65-100 per cent hnve/o:cper3enced 
p a r t i c u l a r l y in case of w i l t of gram and a rhar , b l i f i i t of 
[ram and complex of v i rus d iseases in moong, urd, arhar , e t c . 
in arhar , w i l t i s major problem. For chemical conbrol of 
Gocd-borne diseases such as b l i gh t of gram and dry i-oot-rot 
in inoong and urd, the treatment of seed with Thiraii oi' 
Cap ban a t 2-3 grams/Ivg. of seed i s ef fect ive and in peas, 
losses caused by powdeiy mildev; can be avoided by giving 
four sprays of xyjjrvy-r. sulphur such as sulfex at seven 
days in t e rva l or three sprays of Karathane, -^0 EG (1 J i l / l i t r e 
of water) at 10 days i n t e rva l a t the time of flowering, tod 
borers pose a ser:ious problem Jn arhar and gram and l)Oicrs 
can be control led by sraying findosulfan (Thiodan 35 J^ C) a t 
0110 IJti 'c in 625 l i t i -es of water per hectai?e or DIIC (0,P5 
21 
poi- cent) a t the ra te of 25 Kg./ha. 
2 1 . Jcsv;ani, L.i ; . , arri oa in i , R .S . , "Highlights of lioscarch 
on Pulses" , Indian I-'arminn, Vol .31(5) , 
August, 1981, p . 1 6 . 
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Use B a c t e r i a l F e r b i l i z e r for an A d d i t i o n a l Inc rease 
of 10 to 1^ Far Cent : The in l i e ren t q u a l i t y of p u l s e s of 
fl:Linp a tmospher ic n ib ro fen through rhizobium bacbo i io can be 
e f f e c t i v e l y accen tua ted vabh the use of rhizobium ciiltui-es 
(1ov(>lopc(l s e p a r a t e l y for d i f f e i - en t leniuno f a m i l i e s . " iUriaobial 
-.inoculation can i n c r e a s e the g r a i n y i e l d of most of the pu l se 
c rops to bhe tune of 10 t o 15 p e r c e n t . In c e r t a i n c i r cu r i s t ances 
i t goes much beyond t h i s l e v e l . Some exper iments conducted 
unf^ier the A l l Ind ia Co-ord ina ted Pulse Improvement P r o j e c t 
liovu sho\/n t h a t i n o c u l a t i o n c o n s i s t e n t l y i nc reased f r a i n 
y i e l d of most of the p u l s e s t o the tune of 10 t o 1^ p e r c e n t . 
The b e n e f i c i a l e f f e c t of r h i z o b i a l i n o c u l a t i o n in improving 
p u l s e p r o d u c t i v i t y has been amply demonst ra ted on f a r m e r ' s 
f i e l d by c o - o p e r a t i n g c e n t r e s of the AICPIF, The r e s u l t s of 
demonsbrabions on gram ( I l i s a r ) , l e n t i l (Dho l i , B i b a r ) , urd 
(I ' .angalore) and a r h a r (Badnapur) r evea led thab inocu lab ion 
i n c r e a s e d t h e i r p r o d u c t i v i t y by 1 2 . 3 , 0 . 1 , I 5 . I and 11.0 
p e r cent i c s p e c b i v e l y over un inocu la t ed c o n t r o l , i b i s bhus 
obvious t h a t i n o c u l a t i o n b r i n g s impress ive y i e l d incierxjnt 
v;ith l e a s t expense . One packe t of 2^0 gram of r h i z o b i o l 
cu lbure vrhich i s adequate for t r e a t i n g 10 Kg. seeds c o s t 
22 
only tv;o rupees," . 
22. Ali, IJ., and Chandra, S., "Rhizobial Inoculation of 
Pulse Crops", Indian Farming, Vol.35(5), 
August, 1985, pp.22-23. 
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CHAPTER V 
CHANGING ACREAGE AI'D FRODUC'L'IOI] OF OILSEEDS 
Oi l seeds c o n s b i t u t e the second major a g r i c u l t u r a l 
crop in the count ry nex t to foodgra ins i n terms of tonnafe 
and -value . Oi lseed crops p lay v i t a l ro l e in the n a t i o n a l 
o i l econoni}'-. The o i l s not only form the e s s e n t i a l p a r t 
of human d i e t , but a l s o servo as an impor tant raw m a t e r i a l 
f o r the a f ro -based i n d u s t r i e s and for the manufactui^ of 
v a r i o u s o t h e r s o p h i s t i c a t e d p r o d u c t s . Oi l seeds and t h e i r 
p r o d u c t s c o n t r i b u t e va luab le fo r e ign exchange to the c o u n t i y . 
D i f f e r e n t e d i b l e and non-ed ib le o i l s e e d s a re c u l t i v a t e d 
in VJe s t e r n U t t a r Pradesh bo th in Rabi and Khar i f seasons 
(Table ';»^). Important e d i b l e o i l s e e d s a r e rape seed-mus ta rd , 
groundnut and sesaraum, and non-ed ib le o i l s e e d s inc lude the 
l i n s e e d and c a s t o r . Ed ib le o i l s e e d s serve as h igh energy food 
and are r i g h t l y cons Ldored as an e s s e n t i a l i n g r a d i e n t of 
liumnn d i e t . In r e c e n t y e a r s , the demand fo r o i l s have i n c r e a s e d 
immensely and the consumption of e d i b l e o i l s i n our coimtry 
i s much belov; the s tandard recommended by the N u t r i t i o n a l 
Advisor/- Committee. 
For s tudy ing the changes in acreage and p r o d u c t i o n , 
t h r o e major o i l s e e d s have been s e l e c t e d in the r e g i o n . These 
oi l seed crops a re : rapeseed-mustard (Brasslca sp») , 
groundnut (Arachis hypogaea) and Sesamum (Sesamum indicum)« 
Rapeseed-niustaiKi includes brown sarson (Brasslca campestris va r . ) 
Yellow sarson (Brasslca campestris var») and raya (Brasslca 
j u n c e a ) . Groundnut loca l ly known as mungphali, i s mainly 
grown as a Kharlf crop (June - October) under rainfed 
condi t ions in areas receiving well d i s t r i b u t e d r a i n f a l l . 
TABIE S,^ 
Major Oilseeds of Western Ut tar Pradesh (I98I-82) 
Botanical Name English Name Area Production Yield 
Brass lca sp . Rapeseed-raustard 2k7 182 736 
Arachis Hypogaea Groundnut 96 76 792 
Sesamum Indicum Sesamum ( t i l ) 10 1 100 
Other o i l seeds - 2 1 50O 
Total o i l seeds - 355 260 732 
Area in '000' hec tares 
Production in '000' tonnes 
Yield in Kg./ha. 
Source; Bu l l e t in of Agr icu l tu ra l S t a t i s t i c s for U.P. , 
Luck now, 198^+. 
* Other o i l seed includes l inseed (Alsi) and Castor . 
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The crop, however, does not stand water s t agna t ion . Sesamum 
i s a t h i rd major oi lseed crop grown in the region and i t 
i s ra ised as pure crop as well as mixed crop with various 
ce rea l s and grain legumes. 
The l i n e a r growth r a t e s of three major o i l seeds 
have been computed from the time se r i e s ( Secondary ) data 
co l lec ted from the Directorate of Agr icu l tu re , Uttar Pradesh 
(Lucknow). The following regression equation has been used 
to ca lcu la te the l i n e a r growth r a t e s : 
Y = A + BX 
The, percentage l i n e a r grov;th r a t e s have been worked out 
by using the regression equation of a rea , production and 
y i e ld indices as dependent va r iab le 'Y' and year as 
independent va r iab le ' X ' . 
A comparative idea of acreage, production and 
y i e l d in o i l seeds i s shown in Table 5•2. The l a r g e s t 
acreage under o i l seeds in the region was under rapeseed-
iriustard which covered 2M-7 thousand hectares in I98I-82 
and next came groundnut and sesamum which covered an 
area of 96 thousand and 10 thousand hec tares respect ive ly 
in 1981-82. In Western Uttar Pradesh, a l l major o i l seeds 
have recorded a pos i t ive l i n e a r growth r a t e s in acreage 
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and production except sesamum during 1951-8'' as shown 
in F ig .5 . I* A pos i t ive l i n e a r growth r a t e s in acreage has 
recorded +^28.38 per cent , +120.73 per cent and + 92.29 
per cent in rapeseed-mustard, groundnut and seaamum 
re spec t ive ly . In terms of product ion, i t recorded +^13»35> 
+ M .lf7 and - 56.86 per cent respec t ive ly during 1951-81, 
Table 5 . 3 . 
LINEAR GROWTH RATES OF ACREAGE AND PRODUCTION AT 
DISTRICT LEVEL;' 
The p a t t e r n s of change with respect to acreage 
and production of major o i l seeds l ike rape seed-mustard, 
groundnut and sesamum in t h i r t e e n d i s t r i c t s of Western 
Ut ta r Pradesh during I95I-81 have been d iscussed . 
Muzaffarnagar; The changing p a t t e r n s of acreage and 
production of three major o i l seeds in Muzaffarnagar 
d i s t r i c t are shown in F i g . 5 . 2 . I t wi l l be seen from 
F ig .5 '2 tha t groundnut and sesamum show an upward trend 
in acreage. The, pos i t ive l i n e a r growth r a t e s of acreage 
in major o i l seeds account for +1+98.92 per cent in case of 
groundnut and + 1 .57 per cent for sesamum, whereas the 
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TABIE 5.3 
Linear Growth Rates of Ai;ea, Production and Yield 
of Oilseeds '•»• Western Uttar Pradesh(1951-81 ) 
( i n percent) 
Oilseeds 19^1-61 I96I-71 1971-81 1951-81 
Rapeseed-nmstard A +128.^1 +52.93 
P +123.70 +83.91 
Y + 19.60 +16.09 
Groundnut A'+ 36.22 +25.83 
P + 12.Mf +10.93 
Y - 1^.23 -16.91 
Sesamum A + 27.69 +21.17 
P - 17.06 -21.05 
Y - 21.72 -28.63 
Total Oilseeds A + 59.90 +35.96 
P + lf9.97 +32.13 
Y - 1.88 - 1.92 
+33.33 
+If3.lf2 
+13.65 
+20.07 
+ 9.75 
-20.82 
+17.1^ 
-27.lf7 
-k^ .99 
+25.70 
+23.68 
- 1.96 
+^8.38 
+^13.35 
+ 65.33 
+120.73 
+ ^1.^7 
- if7.if5 
+ 92.29 
- 56.86 
- 72M 
+199.67 
+166.57 
- 6.26 
188 
rape seed-mustard has recorded negative growth r a t e 
(-32.99 per cent) during ^9^^'^Q^ . But in terms of 
production the percentage growth ra te of groundnut, 
sesamum and rape seed-mustard are + 509.32, -70.88 and 
+87.71+ per cent respect ive ly during 1951-8''• 
Meerut: The major o i l seeds in Meerut show a downward 
trend in acreage and production except seaamumCFig.5»3) 
The negative l i n e a r growth r a t e s of o i l seeds are -85.71 
per cent in rapeseed-mustard, and -^0.28 per cent in 
groundnut, whereas for the sesamum i t i s pos i t i ve 
(+13»73 per c e n t ) . But in terras of production, these 
growth r a t e s have been reckoned as -II+.03 per cent in 
rape seed-mustard, -56.86 in groundnut and -U8.71 per cent 
in sesamum during three decades. 
Moradabad: In Moradabad d i s t r i c t as Fig.5.if dep ic t s tha t 
the major o i l seeds have pos i t i ve growth trend in acreage 
and production during I 9 5 I - 8 1 . The pos i t ive acreage growth 
r a t e s for rapeseed-mustard, groundnut and sesamum have 
accounted for +300.5lf per cen t , +96.07 per cent and 
+37^.79 per cent respect ively during 1951-81 . 
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Bulandshahr: F ig .5 .5 shows an upv/ard trend in acroace 
and product ion. The pos i t ive l i n e a r growth r a t e s have 
recorded +I2.9I+ per cent in rape seed-mustard, +^6.86 
per cent in groundnut and (-711-6.87 per cent in sesamum 
during three decades. In production, these three o i l seeds 
hove a pos i t ive change of +208.77, +20.35 and +321.12 
per cent respect ively during 19^1-81. 
Budaun: Acreage and production trend of o i l seeds of 
Dudaun d i s t r i c t shov/S an upviard trend as reported in 
F ig .5 •6 . in t h i s d i s t r i c t , rape seed-mustard has a change 
of +358.36 per cen t , groundnut +283.32 per cent and 
sesnmum +l|•5'-^ .80 per cent during ^^^'\-8^. A wide range 
of va r i a t ions in production r a t e s of major o i l seeds are 
seen. They are +^99.13 per cent in rapeseed-mustard, 
+1^7•'+7 per cent in groundnut and +700.32 per cent in 
sosamum during three decades. 
Shah.jahanpur: In Shahjahanpur d i s t r i c t , a l l major o i l seeds 
show a pos i t ive change in both the acreage and production, 
except sesamum which can be observed from the F i g . 5 . 7 . 
The pos i t ive l i n e a r growth r a t e s for these o i l seeds have 
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rocorded +716.10 per cent in rape seed-mustard, +i|0:^.2^' 
por cent in groundnut v/Jieroas for the sesamum i t i s 
nera t ive (-^ -1-2.^ 6 per c e n t ) . In terms of product ion, the 
l i n e a r prov/bh r a t e s have been compubed as +63I .07 per cent , 
+'113.19 per cent and -95-^^ per cent respect ive ly during 
1951-Bl • 
Allparh; Acreage and production trends of Alif^arh d i s t r i c t 
a l so supports same pos i t ion l ike abcn;-e mentioned d i sbr icb 
vfith a nrcat v a r i a t i o n s in the percentage of shares as 
reported in Fig.^*^* in t h i s d i s t r i c t rapeseed-mustard 
shows a change of +299•55 per cen t , groundnut +69.32 
per cent and sesamum +IO7.II per cent during three decades. 
The same patbern i s observed in the production of o i l seeds 
except sesamum - rape seed-mustard (+235«*+'7)i groundiiub 
(+17.87) and sesamum (-^^3.96) per cent during 1951-81. 
Etah: The growth trend of acreage and production of Ktah 
d i s t r i c t are shown in F i g . 5 . 9 . I t i s observed from the 
figure that a l l major o i l seeds shov; an up\7ard trend in 
acreage and production except groundnut. Rape seed-mustard., 
gro-uiidnut and sesamum show a pos i t i ve percentage in 
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screarp and have rGcorded +5')3.^7, +3^.'^1 and +IO38.R2 
per cent growth rate respect ively during 1951-3'!. A great 
range of v a r i a t i o n s in piroduction r a t e s of o i l seeds are 
observed. They are +226.32 per cent in rapeseed-mistard, 
-19.59 per cent in groundnut and +7^.6h per cent in 
sesamum during study pe r iods . 
I-Iathura; Fig.5•10 shows an upv/ard trend in acreage 
in groundnut and sesamum except rape seed-mustard, while 
in the production the upv;ard trend i s in rapcseod-
musbard except in case of sesamum. In t h i s d i s t r i c t 
rape seed-mustard shows a change of -'1-5.B9 per cent , 
groundnut +259*32 per cent and sesamum +19«19 Per cent 
during 1951-^1 • ^^ terms of production, the l i n e a r grov/th 
r a t e s account for +^5*23 per cent in rape seed-mustard, 
+125.12 per cent in groundnut and -78.56 per cent in 
sesamum. . 
Agra: In Agra d i s t r i c t Fig .11 shows tha t the major 
o i l seeds l ike rape seed-mustard, groundnut and sesamum 
have an upvrard trend in acreage and production except 
sesamum. All o i l seeds have a pos i t ive change of 
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+37^f.90 per cen t , +8^ 19.6.'^ - per cent and +6.38 per cent 
r e spec t ive ly . In terms of production rape seed-mustard 
has a change of +787»92 per cen t , groundnut +^72.91 
per cent and sesamun +81.99 per cent during 1951-31. 
Mainpuri: Fig.5.12 shov/s the growth r a t e s account 
for +53'+»91 per cent in rape seed-mustard, +2^.^+3 
per cent in groundnut and +613.80 per cent in sesainuiji. 
Rut in terms of production i t i s +1139«5 i^- per cent in 
rape seed-mus bard, -22.37 per cent in groundnut and 
+381.6U per cent in sesamun during 1951-81. 
Farrulihabad: Fig.5.13 shows the acreage and production 
of major o i l s e e d s . I t \d . l l be seen from Fig .5 .13 tha t 
bhe major o i l seeds shov/ an upward trend in acreage and 
production except groundnut. The pos i t ive growth ra tes 
of acreage in major o i l seeds account for +387.1^ per cent 
in rape seed-mustard, +23.97 per cent in groundnub and 
+^f10.09 per cent in sesamun. A wide range of va r i a t i ons 
in production r a t e s of o i l seeds are seen. They are 
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+816,02 per cent in rape seed-mustard, -26.20 per cent 
in p;roundnut and +•+53*95 per cent in sesamura durinn 
1951-81. 
E tawah: Fig. 5»1^ shov;s an upv/ard trend in both acreage 
and production of imjor o i l s e e d s . Posi t ive grov/th ra tes 
of the three major o i l seeds have been recorded an +285•93 
j-ier cent in rapeseed-mustard, +260.62 per cent in 
groundnut and +IO3.I6 per cent in sesamura. Those o i lseeds 
have a pos i t ive change of +'^77*5^ per cen t , +135»9 t^-
per cent and HO.66 per cent respect ive ly in production 
cinring 1951-81 . 
The important problems l imi t ing the production 
of o i l seeds in Western Uttar Pradesh a re : 
( i ) Cul t iva t ion on marginal lend or on s o i l s of 
poor f e r t i l i t y , 
( i i ) . Inadequa te a v a i l a b i l i t y of seed of improved 
v a r i e t i e s , 
( i i i ) Inadequate f e r t i l i z e r app l ica t ion 
( iv) Lack of i r r i g a t i o n 
(v) Inadequate plant p ro tec t ion measures against 
pes t and p lan t d i s e a s e . 
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The problems in the c u l t i v a t i o n of oilsood crops 
inny be categorised as (a) n a t u r a l , (b) developmental, 
na tu ra l problems are those a r i s i n g out of the varying 
agro-cl imat ic condit ions under which these oi lseed 
crops are cu l t iva t ed in VJGstern Uttar Pradesh are: 
( i ) Large areas under the oi lseed crops in the region 
are rainfed and hence the crop prospects are uncer ta in , 
( i i ) Host of the oi lseed crops are suscept ible to major 
pes t and disease attacli . ' In viev; of the expensive nature 
of the control measures p a r t i c u l a r l y for the small aiid 
marginal ca tegor ies of farmers, the yie ld as well as the 
p r odu c t .Lo n de c re a so s sub s tan t ia 1 l y . 
( i i i ) Most of the oi lseed crops are sovm on marginal 
and submarginal lands . As a r e s u l t , production l eve l s of 
oi lseed crops widely f luctuate both on account of adverse 
seasonal condit ions and poor qua l i ty of l ands . 
SaJ ie_n t_Fea^u re. s for Inc re a sing Oilseed Production: 
( i ) Use of good qua l i ty seeds . 
( i i ) Seed treatment 
( i i i ) Optimum moisture a t sovring or pre-sowing 
i r r i g a t i o n to be on time for sov/ing. 
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( iv) Growing rapeseed-nnistard, safflower, sunflower 
and l inseed as pure crops r a the r than as mixed 
crops and pay p a r t i c u l a r a t t e n t i o n to t h e i r 
management and p lan t population, 
(v) Applicat ion bf balanced f e r t i l i z e r s . ' 
(vi) Plant p ro tec t ion aga ins t the following pes t s 
and d i s e a s e s . 
G roundnut 
Rapeseed-mustard 
Se samum 
Linseed 
Castor 
Safflov;er 
Sunf lov/e r 
Soyabean 
. . Rust d iseases and white 
grub pes t s e t c . 
. . Aphid pes t s and Al te rnar ia 
d i s e a s e . 
. . Powery mildew, leaf r o l l e r 
and g a l l f ly pe s t s 
. . Rust , powdery mildew and 
w i l t d iseases ' 
. . Semilooper pes t 
. . Aphid pes t and Al te rnar ia 
disease 
. . Rust disease 
. . Stem borer pes t 
( v i i ) Protec t ion i r r i g a t i o n wherever p o s s i b l e , 
( v i i i ) Increasing in area under soyabean, sunflower 
and safflower. 
J 58 
( ix) Intercropping groundnut with sunflower; maize 
with soyabean; sugarcane with soyabean or mustard 
and pota to with mustard or l inseed. , 
For increasing the y i e ld per hectare of o i l seeds 
in Western Ut tar Pradesh, the following agronomic 
p r a c t i c e s should be followed: 
Select ion of Var i e t i e s : Improved v a r i e t i e s recommended 
for the region should be se lec ted . I f improved v a r i e t i e s 
are properly choosen, the increase in y i e ld w i l l be 
about 15 - 20 'per cent over the IOCELL types . Different 
improved v a r i e t i e s of o i l seeds have been released for 
t h i s region (Table ^*h). 
Proper Time of Sowing: Time of sowing plays an important 
ro le in enhancing the y ie ld of the c rops . The optimum 
sowing time for d i f fe ren t o i l seed crops are as under: 
( i ) Rape seed-mustard - (Brown Sarson): 25th September to 
10th October. Toria - F i r s t for tn ight of September 
but i f wheat i s to follow then the end of August or 
ear ly September i s the bes t t ime. 
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( i i ) Groundnut - sov/ing i s done in the plough furrow 
immediately a f t e r the commencement of ra ins 
( i , e . l a s t week of June to middle of September). 
( i i i ) Sesamum - Second for tn ight of J u l y . 
Soi l Preparat ion and F e r t i l i z e r Requirement; The so i l 
should be thoroughly prepared, "A s t a r t e r dose of 
10 Kg.N./ha. i s necessaiy for the rainfed groundnut crop 
and depending up.on the number and ef fec t iveness of the 
root nodule a top dressing of another 10 Kg./ha. 30 days 
a f t e r sowing of groundnut crop may be app l ied . There i s 
need to apply phosphorus f e r t i l i z e r only i f the avai lable 
1 
phosphorus in the so i l i s l e s s than 35 Kg. PpOVha." 
A dose of ^0 Kg.N/ha. i s enough for d i f f e r e n t v a r i e t i e s 
2 
of rapeseed-mustard. A dose of 20 Kg.N/ha. i s necessaiy 
for the sesamum crop and there i s need to apply 
3 
phosphorus f e r t i l i z e r a t the ra te of 10 Kg. P20p^/ha. 
1 . Reddy,, P . S . , "Production Technology for Groundnut", 
' Indian Farming. Vol.32 (8 ) , November, 1 982 , 
p . 2 9 . 
2 . Bhola, A.L. , and Yadava,T.P., "Management Prac t ices 
for Rape seed-Mustard Production", Indian 
Farming. Vol .32(8) , November,1 982 , p . ^ 
3» Sharma, S.M., "Improved Technology for Sesamum and 
Niger", Indian Farming. Vol .32(8) , 
^ November, 1982, p . 7 ^ . 
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Seed Rate: Besides the use of f e r t i l i z e r , appl ica t ion 
of the recommended seed ra te i s important in order to 
derive b e t t e r r e s u l t . Optimum p lan t populat ion i s a 
must to a t t a i n higher y i e l d . 5 Kg. seed of rape seed-
mustard v a r i e t i e s i s su f f i c i en t to p lan t one hectare 
and if the s o i l moisture i s good, the seed ra te can be 
If 
reduced to h Kg./ha. For groundnut, seed r a t e must be 
55 Kg. /ha. ,For T.28 v a r i e t i e s and 75 Kg./ha. for Chandra 
v a r i e t i e s . In Ut tar Pradesh more than 90 per cent of 
the area of sesamum i s under mixed cropping and in mixed 
cropping, seed ra te of 2 Kg./ha. i s su f f i c i en t to a t t a i n 
6 
required plant s tand. The spacing for rape seed-mustard 
'\ 
recommended between rov^ to row and plant to p lant i s 
7 
30 Cms. and 15 Cms. r e spec t ive ly . Spacing for sesamum 
recommended between row to row and p lan t to p lan t i s 
8 
30 - ^5 and 15 Cms. r e spec t ive ly . 
I r r i g a t i o n ; Another important recommendation relates 
to number of i r r i ga t ions /wa te r ings to be done for the 
h, Bhola, A.L. , and Yadava, T .P . , Op . c i t . , p . ^ 9 . 
5 . Reddy, P . S . , O p . c i t . . p.35» 
6 . Sharma, S.M., O p . c i t . . pp.73-7^. 
7 . Bhola, A.L. , and Yadava, T .P . , O p . c i t . . p.lf9. 
8 . Sharma, S.M., O p . c i t . . p . 7 ^ . 
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oi lseed crops during d i f f e r en t stages of crop grovfth. 
In case of rape seed-mustard one i r r i g a t i o n a t floviering 
almost doubles the y ie ld and i r r i g a t i o n given a t the 
l a t e stage of pod formation has the adverse e f fec t on 
the y ie ld of these c rops . 
At Roorkee (U.P.) on sandy loam s o i l s , one 
i r r i g a t i o n of 60 mm, a t 0.6 r a t i o of I.W./CPBi 
( i r r i g a t i o n water/cumulative pan evaporation) was found 
bes t as compared with rainfed mustard. At Kanpur two fold 
increase was recorded in the y i e ld of rape seed-mustard 
9 
due to one i r r i g a t i o n on loam s o i l . 
10 
Bhan (1975)» however, reported the need for two 
i r r i g a t i o n s to rape seed-mustard a t Kanpur, one a t 
pre-sowing and other a t pod f i l l i n g stage (about MD and 
80 days a f t e r sowing). 
At Ludhiana (Punjab), rapeseed-mustard did not 
respond to i r r i g a t i o n s when the season received 105 mm. 
9 . Singh, G.B., and Singh, D.N., " I r r i g a t i o n and 
Manurial Studies with ear ly and l a t e 
Var ie t i e s of Rapeseed and Mustard", Indian 
Oilseeds Journals. Vol.392), 1959, pp . 109-20. 
10. Bhan, S , , Water Manapement Research a t U.P . , 
I n s t i t u t e of Agriculture Science, Kanpur (U.P . ) , 
1975. 
G3 
r n i n l ' O l . But in a GGa::on v;ith low r a i n f a l l {'j5 nun.), 
t}ie crop respond to one i r r igab lon applied t?ireo V;OO]LS 
11 
a f t e r sowings. 
At Karnal (Haryana) on sandy loam s o i l , one 
i i r i g a t i o n applied a f t e r sov;ing of the crop gave bigh'er 
12 
y i e l d of brown mustard as compared with no i r r i g a t i o n . 
13 
At Delhi , Yusuf (1'^73) recorded s imi la r 
y ie ld dup tc one or two i r r i g a t i o n s , but the y i e lds 
due to 3 and h i r r i g a t i o n s were s ign i f i can t ly more tlian 
that obtained due to one or two i r r i g a t i o n s , i'lie v/aterings 
v;ere based on physiological stage of growth. 
Groundnut i s mainly grov/n as a Khar i f cr0fi and 
does not stand stagnation of v;atcr i t the r o o t s , i t i s 
gJven one or tv/o supplementary v/ate r ings during prolonged 
1 1 . Yadav, J . o . P . , "Annual Progress Reports of iCAH, 
All India Co-ord. Scheme for Hesearcli on 
V/ater Ilanngoment and dalLni ty" , Central Soil 
Sa l i n i t y Kesearch I n s t i g a t e , Ivarnal, JIaryana ,1975• 
12. Yadav, J . S . P . , "Annual Progress Reports of ICAlt, All 
India Co-ord. Scheme for Research on UaLer 
Ilanagement and S a l i n i t y " , Central Soil Sa l in i ty 
Research i n s t i t u t e , Karnal, Ilaryana, 1072. 
1 3 . Yusuf, n . , "Effects of Frequencies and Timing of 
I r r i g a t i o n on Grov/th, Yield and Quality of 
Safflovrer, Mustard and Linseed", Unpublished 
Thesis , 1972, Agronomy Division, I . A . R . I . , 
Uew Delhi . 
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dry s p e l l s . Single ra in in oeptember durinf- the 
c i ' i t i c a l period of the crop can reduce the y i e l d . 
r i a n t ^Protection Measures: Diseases and pes t s are 
important fac tors in reducing and in bringing about 
i n s t a b i l i t y in the production of o i l s e e d s . This 
can T)e removed by applying need based plnnb 
juotectiion measiires to bhe var ious oi lseed crOjiG. 
T}io most important d iseases and posts that aTflicb 
bhe oilseed crops in the region are white grub, 
dry root r o t , c o l l a r ro t , v / i l t , mustard sawfly, 
painted bug, aphid, t i l l g a l l f l y , seedling bligl i t 
and powdery mildew, e t c . With thorough spraying 
of i n sec t i c ides a t proper time, the crop can be 
saved. 
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CHAPTER VI 
PATTEBN OV SOME FOOD CROPS IN ALIGARII DISTRICT 
Aligarh d i s t r i c t Is located in a f e r t i l e a g r i c u l t u r a l 
area of the Ganga-Yamuna doab between 27°29' to 28°11' north 
l a t i t u d e and 77°29' to 78° 38' e a s t longi tude . I t i s bounded 
by the r ive r Ganga on the nor theas t and by the r i v e r Yamuna 
on the northwest. Aligarh, according to I98I-82 Census, has 
a population of 2,56^»^50 spread over an area of ?,02^ sq.kni. 
The densi ty of population i s about S^^ persons per sq,km. 
About 65" per cent of the t o t a l population i s engaged in 
a g r i c u l t u r a l a c t i v i t y and about 77 per cent of the t o t a l 
population l i v e s in r u r a l a r e a s . Aligarh d i s t r i c t has been 
divided into s ix bahsils.namely Khair, Koil , A t r a u l l , Hathras, 
I g l a s , and Sikandra Rao. These t a h s i l s are fur ther sub-divided 
in to 17, bloclts spread over 1,7^9 v i l l a g e s . The topographic 
fea tures of Aligarh d i s t r i c t are s imi la r to their of ths 
Ganga-Yamuna doab. This d i s t r i c t i s a vas t a l l u v i a l p la in 
made by the deposi t ion of the mater ia ls brought la rge ly 
by the r i ve r Ganga and Yamuna from the Himalayas. The 
a l l u v i a l deposit^brought by the r i v e r Ganga cover about 
75 per cent of the t o t a l area of the d i s t r i c t while Yamuna 
covers 25 per cent of the t o t a l d i s t r i c t a rea . 
1G6 
Aligarh i s one of the most important d i s t r i c t of 
Western Ut tar Pradesh from the point of ' i n t ens ive 
Agr icu l tu ra l D i s t r i c t Pi*ogramme'. The remarkable features 
of the d i s t r i c t i s the gradual sh i f t ing of a g r i c u l t u r a l 
p r a c t i c e s from t r a d i t i o n a l methods to modern, increasing 
use of chemical f e r t i l i z e r s , i r r i g a t i o n f a c i l i t i e s and 
use of HIV's of seeds in place of loca l v a r i e t y . Increasing 
use of HYV's of seeds r e s u l t s in g rea te r re tu rn from the 
smaller a rea . The HYV's of wheat occupies the l a r g e s t area 
in the d i s t r i c t (Table 6 . 1 ) . . . 
The two main a g r i c u l t u r a l seasons, namely, the 
Kharif (season of summer crops) and the Babi seasons 
(season of winter crops) are recognised in the d i s t r i c t . 
The Kharif crops are general ly sown with the advent of the 
monsoon ra ins in the middle of June . The p r i n c i p a l crops 
grown in t h i s season are mi l l e t mixed with pu l se s , maize, 
r i ce and sugarcane. The Rabi crops are general ly sown in 
the second week of October and harvested in the months of 
March and A p r i l . The p r inc ipa l crops of th i s season are 
wheat, mixed with gram, bar ley and peas . The changing 
pa t t e rn of some food crops in acreage and production of 
Aligarh d i s t r i c t during I95I-81 are discussed b r i e f l y . 
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V/hpiLtris bhc ni^ sf. imp or tart of a l l the Habl c rops . I t 
f lour ishes v/ell on any kind of loam or l igh t c l a y s . 
During bhe f i f t i e s , area under wheat increased from 
87,863 hectares in 1950-51 to 109,0^9 hectares in 1955-5*^ 
and 100,9lf9 hectares in I96O-6I to 112,962 hectares in 
1965-66. Since 1965-66, the area under wheat increased 
sharp ly . The area under wheat increased from 112,962 
hec ta res in I965-66 to 205,029 hectares in 1970-71 and 
22^1,826 hectares in I98O-8I . S imi lar ly , the production 
under wheat increased from 75»073 to)ines to 109,1-1-5^ tonnes 
in t1960-6l , but the production became more than double 
in the next decade ending 1970-71 and reached the leve l 
of '122,155 tonnes, and again in the decade ending I98O-8I, 
i t reached the level of 505»719 tonnes. I t is thus obvious 
that during the l a s t th i r ty , yea r s , the area under vrtioat 
increased by 136,963 hectares while the production rose 
by l!30,6h6 tonnes (Table 6.2) . . . 
The 'High Yielding Varie ty ' programme i s the major 
plank of the 'New Agr icu l tu ra l Stra tegy ' which has introduced 
elements of d i v e r s i f i c a t i o n in cropping pa t te rn and i t s 
in t roduct ion in v/heat cu l t i va t i on has proved a big success 
v;heat i s , ( i ) more r e s i s t a n t to serious pes ts and d iseases , 
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( i i ) decentra l ized water management system in large pa r t s 
of wheat growing a reas , ( i i i ) increased storage f a c i l i t i e s , 
( i v ) assured market and pr ice pol icy of the government. 
Barley; i s a Rabi crop and grown in the same way as wheat 
but i t requires l e s s labour and expense. The area under 
bar ley in 1950-^1 was 68,289-hectares which increased 
to 
56,1+93 hectares in 196O-61 . In 1970-71 i t decl ined/^0,813 
h e c t a r e s . In I98O-8I, i t reached 56,376 hectai*es. The 
production of bar ley in 1950-51 was 62,393 tonnes and in 
1960-61 i t was 50,177 tonnes, but i t rose 69,505 tonnes 
in 1970-71 and again rose to 102,980 tonnes in I98O-81. 
to 
Thus, the area under barley decreasec^ll ,913 hec tares 
t o 
while the production increased/1+0,587 tonnes during the 
three decades. 
Gram; i s the p r inc ipa l Rabi pu l se . The sowing usually 
begins in September and continues t i l l the middle of October. 
The so i l s best sui ted to i t are clay and clayey loams. 
The area under gram declined from 51 »283 hec tares in I95O-5I 
to M,193 in 1960-61. In 1970-71 i t declined to 23 ,31^ 
1 . Shafi , M., "Trends in Area and Production of Foodgrains 
in Ir«lia", The Geographer, Vol .30(2) , 
July 1983, p . 3 . 
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h e c t a r e s . In I98O-8I , i t reached the l eve l of 13)187 
hec t a r e s . The production of gram rose from 26,013 tonnes 
in 19^0-51 to 26,M<6 tonnes in I96O-6I but i t declined to 
23 ,31^ tonnes in 1970-71 and again declined to 15»318 
tonnes in .1980-81. Thus, the area under gram declined 
38,096 hectares while the production declined 10,69^ tonnes 
during the study per iod. 
Peas: i s the major Rabi crop and general ly grown on heavy 
s o i l s such as loam and clayey loam. Peas i s sometimes sown 
in combination with other crops such as wheat and ba r ley . 
The crop is usual ly sovm in October and is ready for 
harvest ing in February or March. The area under peas in 
Aligarh d i s t r i c t rose from ^0,261 hectares in I95O-51 to 
66,892 hectares in I96O-6I. In 1970-71, the area under peas 
decl ined to the 3 6 * 3 ^ hectares and in I98O-8I, i t reached 
the leve l of 19»162 hec t a r e s . The production of peas i n 
1950-51 v;as 32,077 tonnss and in I96O-6I i t was 6lf,573 
tonnes but i t dec l ined . to ^9,070 tonnes in I97O-71 and 
again declined to 28,605 tonnes in I98O-8I. Thus, the area 
under peas,decreased 21,099 hec ta res while production 
declined 3,^72 tonnes, even on the l eve l , of-1950-51 , 
during three decades. 
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Ra-peseed-muetard; i s the p r inc ipa l Rabi o i l seed crop. The 
area under ra'peseed-mustard decreased from 5>769 hectares 
in 1950-^1 to 1,1if1 hectares in 196O-6I. In 1970-71, i t 
rose to 1 ,52•+hectares . In I98O-81, i t reached the l eve l 
of 17,620 h e c t a r e s . The production under rape seed-mustard 
declined from 2,079 tonnes in I95O-51 to 620 tonnes in 
1960-61. In 1970-71, i t rose to 1,117 tonnes. In I98O-8I, 
i t again rose to 10,55'' tonnes. Thus, the area under 
rape seed-mustard increased by 11,8^1 hectares while 
production rose by 18,^72 tonnes during three decades. 
KHARIF CROPS 
Rice; requires a heavy type of s o i l , usual ly clayey or 
clayey loam and th r ives well in the over sa tura ted lowlying 
f i e l d s . Rice is sown soon 'a f te r the r a i n s . The area under 
r i ce in Aligarh d i s t r i c t increased from '^,83h hec tares in 
1950-51 to 7,722 hectares in I96O-6I. In 1970-71, i t 
reached the l eve l of ^5',55^ hec tares and in I98O-8I the 
area reached the leve l of 15,719 hec t a r e s . As regard the 
production, i t was 5,551 tonnes in I95O-51 and i t rose to 
6,296 tonnes in 196O-6I. In 1970-71, the production of r ice 
reached the l eve l of 11,377 tonnes and in I98O-81 the 
production reached the l eve l of 17,082 tonnes. The area 
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under r ice increased by 9,885 hec tares and production rose 
by 11>531 tonnes during three decades (1950-^1 to I9BO-8I). 
Thus, compared to wheat, the ra te of increase in the acreage 
of r ice was much slov/er (136,963 hectares wheat and 9,885 
hec ta res r i c e ) , while the increase in production under 
r i ce was not s i gn i f i can t compared to tha t of wheat^ (U-30,6U6 
tonnes wheat and 11,531 tonnes r i c e ) . 
The slow growth rate in the production of r ice 
i s mainly due to the vagaries of monsoon. Rice being a 
Kharif crop requi res far g rea te r quant i ty of water 
coinpared to t ha t of wheat, which i s a Rabi c rop . 
Moreover, wheat 'can be stored for longer per iods compared 
2 
to r ice which i s more suceptible to pest and d i s e a s e s . 
Maize; i s the Kharif crop, usua l ly grown on well-drained 
f e r t i l e s o i l s . I t r ipens in a short t ime. I t i s grovm 
as ea r ly as poss ib le a f t e r the out break of r a i n . The 
p r a c t i c e of sowing maize i s before the ra ins with the 
help of i r r i g a t i o n . Waterlogging i s harmful and 
the crop i s never sown in the lowlyLng f i e l d s . The area 
under maize rose from 39,889 hec tares in I95O-51 to ^2,869 
2 . I b i d . , p . 7 . 
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hec ta res in I96O-.6I. I t again rose to 75,870 hectares in 
1970-71 but i t KXX declined to 66,1+50 hectares in I98O-8I . 
The production under maize declined from 28,026 tonnes 
in 1950-51 to 10,381 tonnes in 196O-6I . In 1970-71, i t 
rose to 79,867 tonnes and in I98O-8I, i t reached the l eve l 
of 52,^+95 tonnes . Thus, the area under maize increased 
by 37,220 hec tares while the production increased by 
2l+,^69 tonnes during three decades. 
Mi l l e t s ; Two v a r i e t i e s of mi l l e t s are commonly grown, 
Jowar and Bajra. Jowar i s grown on loamy s o i l s while 
ba j ra i s grown on poor sandy so i l s with no manures and 
without the aid of i r r i g a t i o n . The airea under Jovmr 
declined from 15,^51 hectares in I950-51 to 2,257 hectares 
in 1980-81. The production under jowar declined from 
If,710 tonnes in 1950-51 to 506 tonnes in I98O-8I. The 
area under ba j ra declined from 100,372 hec ta res in I95O-51 
to 98,072 hec tares in 198O-8I . The production under baj ra 
rose from 76,585 tonnes in I95O-51 to 8lf,636 tonnes in 
I98O-8I. Thus, the area under jowar declined by 13,19^ 
vjhile production declined by ^,20lf tonnes during three 
decades. S imi la r ly , the area under baj ra decreased by 
2,300 hectares and production rose by 8,051 during the 
three decades. 
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Groundnut; Groundnut loca l ly known as mungphali, i s 
mainly grovm as a Khar i f crop (June - October) under 
rainfed condi t ion . The crop, however, does not stand 
water s tagna t ion . The crop i s very suscept ible to f r o s t . 
The area under groundnut increased from 11 3 hec tares 
in 1950-51 to ^38 hectares in I98O-8I. The production 
> 
under groundnut rose from I30 tonnes in 1950-51 to 238 
tonnes in I98O-8I. Thus, the area under groundnut rose 
by 325 hectares while production rose by 108 tonnes during 
three decades under study. 
3 
Arhar; Arhar i s grown in combination with m i l l e t but i t s 
growth i s slow. I t grows on almost a l l types of s o i l s . 
The area under arhar decreased from 21,199 hec tares in 
1950-51 to 16,790 hectares in I98O-8I . The production 
under arhar declined from 26,290 tonnes in 1950-51 to 
hf^Qk tonnes ' in I98O-8I. Thus, the area under arhar decreased 
by l+,'+09 hec tares while production decreased by 21,706 
tonnes during three decades. 
I t can also be observed fiTom the Table 6.3 tha t 
the bajra»was the main crop of the Aligarh d i s t r i c t in 
3 . Arhar (pigeonpea) i s an annual crop, which i s sown in 
the Kharif season and i s harvested during the Rabi 
season. • 
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19^0-51 and occupied 19.95 per cent of the t o t a l cropped 
a r e a . Wheat (17 .^7) , barley (13 '58) , gram (10.20) , peas 
( 8 . 0 0 ) , maize, (7 .93) , arhar (lf .21), jowar (3 .07 ) , r ice 
( 1 . 1 6 ) , rape seed-mils taixi (1.15)» groundnut (0,02) and 
sesamum (0,01) came next in order of importance. In 
I96O-6I', b a j r a , wheat, a rhar , rape seed-mustard, groundnut 
and sesamum had maintained s imi la r pos i t ion l ike I95O-5I. 
Bajra (I9.5O), wheat (19.15) , peas (12.69) , bar ley (10.7^) , 
maize (8 .13) , gram (7 .81) , arhar (2 .99) , r i ce ( 1 . ^ ) , 
jowar (1 .25) , rape seed-mustard (0 .22) , groundnut (0.20) 
and sesamum (O.OO5 per cent)came in order of importance. 
This analysis reveals tha t the ba j r a , wheat, a rhar , 
rape see d-miistard, groundnut and sesamum had maintained 
t h e i r pos i t ion to rank f i r s t , second, seven, t e n , eleven 
and twelve in acreage r e spec t ive ly . Peas replaced bar ley 
and occupied on th i rd p l a c e . Barley occupied fourth 
pos i t ion which had th i rd pos i t ion in I95O-51 . Maize 
occupied f i f t h pos i t ion which had s ix th pos i t ion in I95O-51 . 
Gram occupied s ix th posi t ion which had fourth pos i t ion 
in 1950-51 . 
In 1970-71 and I98O-8I, wheat repla.ced ba j ra and 
occupied f i r s t rank • in acreage. In I98O-8I, wheat 
(3^.32 per c e n t ) , bar ley (17 .^1) , bajra (I2.I46), maize(8.ifO), 
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peas (7 .10) , gram (2 .72) , r ice (1 .79) , a rhar (1.2^-), 
rape seed-mustard (O.51), jowar (0 .12) , groundnut (O.O9), 
sesamum (0.02 per cent)came in order of importance. 
There have been a remarkable change in acreage and 
production during 1970-71 and I98O-8I as compared to in 
1950-51 and I96O-6I. This ana lys i s a l so reveals tha t 
groundnut and sesamum had maintained t h e i r pos i t i on 
to eleventh and twelfth ranks in acreage respec t ive ly 
t i l l three decades (1950-51 to I98O-8I) . The acreage 
under pulses declined sharply during the Green Revolution 
per iod in Aligarh d i s t r i c t compared to Pre-Green 
Revolution pe r iod . Rabi pulses suffered maximum l o s s 
in area during the Green'Revolution per iod . The area 
from Rabi pulses shif ted to wheat and from Kharif pulses 
to r ice under the stimulus of expanding i r r i g a t i o n 
f a c i l i t i e s , High Yielding Var ie t i e s of seeds, e t c . 
Consequently, in a l l crops , wheat recorded maximum 
increase in acreage and production in Aligarh d i s t r i c t 
during the Green Revolution pe r iod . 
179 
CONCLUSION 
Foodgrains occupy an important position in the 
Indian economy and provide the basic food material. 
The supply projection of foodgrains in conjunction with 
demand projection and the existing production level 
indicate the directions in which further efforts should 
be made to augment the supply of foodgrains and to 
expand or modernise the existing production system. 
The chapter first describes the physical setting 
of Western Uttar Pradesh with special reference to 
structure, relief, drainage, physical divisions, climate 
and soil. In the second chapter, the importance of 
cereals, pulses and oilseeds have been described in 
agricultural economy of region where the population is 
largely^vegetarian and depends upon cereals and pulses 
as its staple food which provide the main source of 
dietary proteins. With the intrpduction of 'High Yielding 
Varieties' of cereals, the importance of wheat considerably 
increased in the region and the production of pulses 
sharply declined due to transfer of area and low yield 
of pulses. As the per hectare yield of wheat was high, 
pulse acreages mostly had shifted to wheat and maize in 
180 
the High Yielding Prograjnme. The per c ap i t a a v a i l a b i l i t y 
of cereals had tremendously increased from 39'+»56 grams 
in 1950-51 to 639.56 grams in I98O-8I as aga ins t the 
per capi ta requirements of 370 grams per day. The 
per cap i ta a v a i l a b i l i t y of pulses had declined from 
1l4 0.6lf grams in 1950-51 to U5.33 grams in I98O-8I as 
against the per cap i ta requirements of 70 grams but in 
o i l s eeds , the per cap i t a a v a i l a b i l i t y had increased from 
8.17 grams in 1950-51 to ^k,^h grams in 198O-81 as against 
the per cap i t a requirements of 38 grams per day. I t 
c lear ly br ings out the fact t ha t on the one hand per cap i ta 
a v a i l a b i l i t y of pulses dec l ined , on the o ther hand, 
per capi ta a v a i l a b i l i t y of ce rea l s and o i l seeds increased. 
The importance of ce rea l s and o i l seeds cannot be 
underijiirid, but a t the same time in a country lH^e 
India where pulses cons t i tu t e the major source of p ro t e in , 
the decrease in production and the per cap i t a a v a i l a b i l i t y 
of piilses w i l l lead to malnutr i t ion and the deficiency 
of p ro te in w i l l ser iously a f fec t the hea l th of the people . 
Based on the requirements of pulses ani o i l seeds per cap i ta 
per day, i t has been estimated tha t about 800 tonnes of 
pulses and 700 tonnes of o i l seeds per day would be required, 
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To achieve even t h i s modest t a rge t of 800 and 700 tonnes, 
area and y ie ld per hectare should be increased with the 
help of improved short durat ion v a r i e t i e s and crop 
p ro tec t ion measures. 
The th i rd chapter deals with the impact of 
Green Revolution on food c rops . In t h i s study i t i s 
found tha t a l l ce rea l s account pos i t ive l i n e a r growth 
r a t e s in area and production except the acreage of r ice 
during the Green Revolution per iod . The r ice production 
had a pos i t ive growth ra te +106.22 per cent whereas the 
acreage growth ra te had accounted for +^^.87 per cent 
in Pre-Green Revolution pe r iod . Since t h i s per iod, the 
production of r ice increased while area decreased and 
percentage in the l i n e a r growth r a t e s had accounted 
+21 ,k7 and -k.k? r e spec t ive ly . Maize had a pos i t ive 
growth r a t e s in area during both the pe r iods . In the 
period of Green Revolution, the performance of wheat 
was much impressive and i t s growth ra te recorded 
+88.97 per cent in production and +65.37 p e r c e n t in 
area.. However, the respective f igures in Pre-Green 
Revolution period were +3.79 and -1.^2 per cent 
r e spec t ive ly . The area and production of pulses declined 
sharply in the Green Revolution period as compared to 
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Pre-Green Revolution per iod . The growth r a t e s of area 
accounted for +1^.81 and -5lf.20 per cent in Pre-Green 
and Green Revolution pe r iods . In terms of product ion, 
the l i n e a r growth rate recorded +16.17 and -60.12 per cent 
in the two periods . r e s p e c t i v e l y . Most of the area 
under Rabi pulses- shif ted to wheat and from Kharif pulses 
to maize and r ice under the stimulus of expanding 
i r r i g a t i o n f a c i l i t i e s . In case of o i l s eeds , the pos i t ive 
growth r a t e s of. area and production had accounted for 
+101.18 and+13^»38 per cent during Pre-Green Revolution 
per iod , v/hile the growth r a t e s declined in the Green 
Revolution period and came down to +18.11 and +16.68 
per cent in area and production in the period of Green 
Revolution. However, the l i n e a r growth r a t e s of wheat 
production jumped from +3.79 per cent to +88.97 per cent 
between two selected per iods . 
The fourth chapter shows tha t a l l d i s t r i c t s of 
Western Ut tar Pradesh emerged with a negative growth ra te 
in area as well as in production under pulses during 
1951-81. This has happened due to the lack of new 
technology. I t i s a lso obvious tha t the Rabi pulses have 
suffered a maximum loss in acreage during the Green 
Revolution pe r iod . The area declined a t the r a t e of about 
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-2 .05 per cent per annum and production a t the rate of 
-1.69 per cent per annum during I95I -8 I . Extensive and 
intensive research work in pulses c u l t i v a t i o n with 
spec ia l emphasis on short durat ion v a r i e t i e s i s needed. 
The problem of d i f f e ren t d iseases and pes t s in pulses 
should be looked in to ser ious ly and should be control led 
with the help of chemicals. The Rhizobial inoculat ion 
can increase the grain y ie ld of most of the pulses to 
the tune of 10 to I5 per cen t . In c e r t a i n circumastances, 
i t goes much beyond th i s l e v e l . Some experiments 
conducted under the All India Co-ordinated Pulse 
Improvement Project over years have shown tha t inoculat ion 
cons i s t en t ly increased grain yield of most of the pulses 
to the tune of 10 to 15 per cen t . The b e n e f i c i a l ef fec t 
of rh izobia l inocula t ion in improving pulse product iv i ty 
has been amply demonstrated to farmers by co-operating 
cen t res of the AICPIP, The r e s u l t s of demonatation of 
gram (Hissar ) , Lent i l (Dholi in Bihar ) , Urd (Bangaloi>e) 
and arhar (Badnapur.in M.P.) show tha t inocula t ion 
increased t h e i r product iv i ty by 1 2 . 3 , 9.I , 15.I and 
11.0 per cent respect ive ly over uninoculated c o n t r o l . 
I t i s thus obvious tha t inoculat ion br ings impressive 
y i e ld increment with l e a s t expanses. One packet of 
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250 grains of rh izobia l cul ture which i s adequate for 
t r e a t i n g 10 Kg. seeds cost only two rupees . 
The f i f t h chapter shows tha t the seven d i s t r i c t s 
of VJestern,Uttar Pra(^esh had the maximum pos i t ive growth 
r a t e s "both in area and production under rape seed-mustard. 
The growth ra te for rapeseed-mustard accounted more than 
10 per cent per annum in area and production. These 
d i s t r i c t s were Moradabad, Budaun, Shahjahanpur, Agra, 
MainpUri, Etawah and Farrukhabad. The d i s t r i c t s of 
Muzaffarnagar, Meerut and Mathura had negative growth 
r a t e s which accounted for l e s s than 1 per cent per annum 
ancl the remaining d i s t r i c t s of Western Uttar Pradesh had 
pos i t ive growth ra tes between 1 to 10 per cent per annum 
during 195'*-81 . In case of groundnut, there are two 
d i s t r i c t s namely, Muzaffarnagar and Shahjahanpur v^hich 
had pos i t ive growth rate of more than I3 per cent 
pe r annum during 19^1-81 > while the same crop in Meerut, 
Etah, Mainpuri and Farrukhabad d i s t r i c t s had negative 
growth r a t e s which accounted -O.67 per cent per annum and 
r e s t of the d i s t r i c t s had recorded pos i t ive growth rate 
below 13 per cent per annum. As regains the l i n e a r growth 
ra te under sesamum, five d i s t r i c t s of Western Uttar Pradesh 
had pos i t ive growth rate of more than 11 .67 per cent 
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per annum both in area and product ion. These d i s t r i c t s 
were Moradabad, Bulandshahr, Budaun, Etah and Mainpuri 
and r e s t of the d i s t r i c t s had recorded growth rate 
l e s s than 10 per cent per annum. The pos i t ive growth 
r a t e s of area and production of Western Ut ta r Pradesh 
under t o t a l o i l seeds accounted for 6.65 and 5*55 per cent 
per annum respect ive ly during the l a s t three decades. 
The d i s t r i c t of Meerut had negative growth ra te of 
acreage and production of rape seed-mustard and groundnut 
due to intensive i n d u s t r i a l i z a t i o n and extension of 
Delhi-Ghaziabad i ndus t r i a l b e l t in to Meerut. The r e s u l t 
i s tha t more land i s being u t i l i z e d for the development 
of i ndus t r i e s and more labour i s being employed in 
i n d u s t r i e s . The product iv i ty of o i l seeds could be 
g rea t ly improved by adopting improved v a r i e t i e s , use of 
good qua l i ty seeds, ensuring optimum plant population 
pe r un i t a rea , seed treatment for p ro tec t ion from s o i l -
borne and seed-borne d i seases , timely sowing a t the 
moisture l e v e l , reduced row spacing, c u l t i v a t i o n of pure 
crops ra the r than mixed c rops , app l ica t ion of balanced 
f e r t i l i z e r s and plant p ro tec t ion measures agains t various 
p e s t s and d i s e a s e s . 
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Chapter s ix shov/s t ha t bajra was the f i r s t ranking 
crop of Aligarh d i s t r i c t in 1950-51 and occupied the 
highest percentage of the botal cropped area (19*95) 
followed by wheat ( 1 7 A ? ) , bar ley (13*38), gram (10.20) , 
Peas (8 .00) , maize (7.93)» arhar( ^ . 2 1 ) , jowar (3*07), 
r i ce (1 .16) , rape seed-mustard ( I . 1 5 ) , groundnut (0.02) 
and sesamum (0.01 ) . In I97O-7I , wheat occupied f i r s t 
pos i t i on in acreage and production and replaced bajra 
due to in t roduct ion of new technology. In 1970-71, 
la rge area of pulses had shif ted to wheat. In 1980-81 , 
wheat accounted for maximum percentage 'of t o t a l cropped 
area in acreage. In I98O-8I, wheat occupied (3^»32)j 
bar ley ( I 7 . M ) , ba j ra (12 .^6) , maize (8.lfO), peas (7 .10) , 
gram (2 .72) , r ice (1 .79) , a rhar (1.21+), rape seed-mustard 
(0»51)» jowar (0 .12) , groundnut (0,09) and sesamum 
(0.02) per cen t , came in descending order of importance. 
This analysis reveals tha t wheat replaced ba j ra aixl 
occupied f i r s t p l a c e . Rice occupied seventh pos i t i on 
in 1980-81 which had nineth pos i t ion in 1950-51 . Gram 
f e l l to s ix th pos i t ion in I98O-8I from fourth and peas 
maintained i t s pos i t ion in acreage during 1 951-81 . In 
case of o i l s e e d s , groundnut and sesamum occupied eleventh 
pos i t i on in I98O-8I from ten th pos i t ion in I950-51. 
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So, a l l these changes in cropping pa t t e rn took place 
due to the in t roduct ion of High Yielding Var ie t i e s of 
wheat and most of the area, of Aligarh d i s t r i c t i s now 
devoted to the cu l t i va t i on of wheat, maize, bar ley and 
ba j r a in descending order of importance because these 
crops have b e t t e r prospects than other food drops and 
give higher y ie ld in comparison to other food c r o p s . 
I t i s obvious from the above d iscuss ion , tha t 
wheat and maize recorded a highest growth ra te with 
respect to area and product ion. This can fur ther be 
summarized.with the help of values computed and l i s t e d 
in Table 3»1« -^s regards wheat, the period extending 
from 1953-5^ to l963-6l+(Pre-Green Revolution period) 
recorded -1.52 per cent growth for the e n t i r e per iod, 
but during 196^-65 to 197^-75 (Green Revolution period) 
the area increased upto 65.37 per cen t . And th i s can 
again be v i sua l ized in case of production. From a mere 
growth of 3.79 per cent during the Pre-Green Revolution 
per iod , i t touched the peak by a t ta in ing 88.97 per cent 
in the Green Revolution pe r iod . Next to wheat, maize 
recorded ten times in area during Green Revolution period 
as compared to Pre-Greon Revolution per iod . Among the 
c e r e a l s , r ice i s the only crop which suffered a l o t 
with respect to a rea , more spec ia l ly in the Green Revolution 
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per iod . I t s growth in area decreased from h5'^7 per cent 
to -\,77 per cent and production from 106.22 per cent 
to 21 ,k7 per cent respect ive ly in both the specif ic 
per iods under cons idera t ion . As the major por t ion of 
Western Uttar Pradesh l i e s in the low r a i n f a l l zone and 
the ex is t ing i r r i g a t i o n f a c i l i t i e s are being u t i l i z e d 
under other c^ops, the re fore , r ice has not received 
proper a t t e n t i o n from the" farmers of t h i s region. 
As regards pu l ses , acreage and production 
declined sharply in the Green Revolution period and 
reg is te red a negative grov/th r a t e , whereas they accounted 
for the pos i t ive growth r a t e s in Pre-Green Revolution 
pe r iod . During the period 196I+-65 to 197^-75> most 
of the area previously planted under pulses shif ted 
to wheat and from Kharif growing pulses to maize and 
r i ce wherever assured i r r i g a t i o n f a c i l i t i e s were 
a v a i l a b l e . I t i s a l so obvious tha t Rabi pulses suffered 
a maximum los s in acreage and production in comparison 
to Kharif pulses during Green Revolution pe r iod . In case 
of o i l s eeds , rapeseed-mustard recorded the highest 
pos i t i ve growth ra te in the Green Revolution period as 
compared to Pre-Green Revolution per iod, and r e s t of 
oi lseed^ recorded a negative or minimum growth rate 
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during Green Revolution per iod . When one examines the 
performance of pulse c u l t i v a t i o n in the d i s t r i c t s of 
Western Ut tar Pradesh during the e n t i r e p e r i o d d 95^-81 ) , 
i t i s the period in which the a l l pulses records 
absolu te ly a negative growth whereas, the performance 
of o i l seeds with the exception of few d i s t r i c t s i s 
pos i t ive during 19^1-81 . . In order to bridge the gap 
betv/een future demand and a v a i l a b i l i t y of pulses and 
o i l s eeds , i t i s necessary to ra ise per hectare y ie ld 
and area under pulses and o i l s e e d s . I t i s evident 
to evolve new and shor t -dura t ion v a r i e t i e s and malie 
them famil iar to the farmers through var ious government 
agencies . Attempts should be made in a proper way to 
cont ro l var ious pes t s through the use of p e s t i c i d e s . 
The new methods adopted in the s c i e n t i f i c l a b o r a t o r i e s 
should come to the farmers. For example, the Rhizobial 
Inocula t ion , method i f u t i l i z e d on the pulse crop can 
increase t!^ p o t e n t i a l s of y ie ld per hectare to the 
tune of 10 to 15 per cen t . 
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APPEiroiX I 
Di s t r i c t -wise Lihear Growth Rate of Area, Production 
and Yield in Western Uttar Pradesh - Gram 
(Percent) 
D i s t r i c t s 
1 
Muzaffarnagar 
Meerut 
Moradabad 
Bulandshahr 
Budaim 
Shahj ahanpur 
1951-61 
2 
A - 3 0 A 7 
P - 3 0 . 0 3 
Y - 6 . 6 5 
A -2lf .73 
P -18 .16 
Y +25.37 
A - 2 3 . 8 5 ' 
P -22 .30 
Y + 9.36 
A -I8.1f1 
P - 5.63 
Y +37.33 
A ~^e,k8 
P - 1 1 . 0 3 
Y +17.10 
A -18 .38 , 
P -12 .51 
Y +18.36 
1961-71 
-¥>.oe 
-lf5.06 
- 7.18 
- 3 ^ . 1 0 
- 2 2 . 7 5 
+19.79 
- 3 2 . ^ 
- 2 9 . 6 5 
• + 8.143 
- 2 3 . 1 ^ 
- 6 .00 
+26.38 
-20 .17 
-12 .57 
+1^.37 
-23 .09 
- 1 ^ . 5 3 
+15.25 
1971-81 
-9^.33 
- 9 0 . 2 3 
- 7 .80 
-5^.89 
-30.if5 
+16.22 
-50 .76 
-Mf.21 
+ 7.75 
- 3 1 . 1 5 
- 6.if3 
+ 2 0 . ^ 
- 2 5 . 9 9 
-II+.6I 
+12.39 
-31 .06 
-17 .32 
+I3.0lf 
1951-81 
-101 .55 
-100.09 
- 22.17 
- 82.1+2 
- 60.5if 
+ 8^.57 
- 79.51 
- 7^.33 
+ 31.21 
- 61.35 
- 18.75 
+12^.^-2 
- 51^.92 
- 36.77 
+ 56.99 
- 61 .26 
- J+1.69 
+ 61 .20 
(Contd . ) 
APPEM)IX I (Contd.) 
1 
A l i g a r h 
E'tah 
Mathura 
Agra 
• 
\ 
Mainpuri 
1 
Farrukhabad 
E tawah 
T o t a l 
A 
P 
Y 
A 
P 
Y 
A 
,P 
Y 
A 
P 
Y 
A 
P 
2 
-21 .27 
-15 .57 
H-15.56 
-16 .80 
- 7 .95 
+21.18 
-2lf.19 
-20 .59 ' 
*10.98. 
- 1 8 . 9 5 
-18 .12 
+ 3 .13 
- I 9 A 5 
-10 .88 
Y +2^A2 
A 
P 
Y 
A 
P 
Y 
A 
P 
-20 .87 
- 1 5 . 7 5 
*18.80 
-15 . l i f 
- 3.79 
+2^.39 
- 2 0 . 7 ^ 
-15 .79 
Y +1lf.68 
3 
- 2 7 . 8 5 
- 1 8 . 8 3 
+13.27 
- 2 0 . 6 5 
- 8.72 
+ 1 7 . 1 ^ 
-33 .07 
- 2 6 . 7 0 
+ 9.78 
-2»+.00 
-22 .68 
+ 3.02 
-2lf.82 
-12 .38 
+19.21 
-27 .18 
- 1 9 . 0 9 
+15.55 
-18 .21 
- 3.96 
+19.19 
- 2 6 . 9 5 
- 1 9 . 1 5 
+12.62 
h 
- ^ . 3 ^ 
-23 .81 
+11.56 
-26 .80 
- 9 .65 
+^h,ko 
-52 .29 
-37 .97 
' + 8.82 
-32 .72 
-30 .32 
+ 2 . 9 3 
-3^ .26 
-1^ .36 
+15.83 
"3Q.9h 
-2^.2^-
+13.26 
-22 .82 
- h.^k. 
+15.82 
- 3 8 . 9 5 
-2if.32 
+11.07 
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5 
- 70.90 
- 51.91 
+ 51.86 
- 55.99 
- 26.lf9 
+ 70.58 
- 80 .62 
- 68.6if 
+ 36.59 
- 63 .15 
- 60 .39 
+ 10.if3 
- 6if.8if 
- 36.28 
+ 81.38 
- 69.58 
- 52.51 
+ 62.66 
- 50.hS 
- 12.6lf 
+ 81.31 
- 69 .13 
- 52.63 
+ ^ . 9 3 
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APPEKDIX I I 
D i s t r i c t -w i se Linear Gix)wth Rate of Area, Production 
and Yield in Western Uttar Pradesh - Peas 
(Percent) 
D i s t r i c t 
1 
Muzaffarnagar 
Me e n i t 
Moradabad 
• 
••> 
Bulandshahr 
Budaun 
Shahjahanpur 
A 
P 
Y 
A 
P 
Y 
A 
P 
Y 
A 
P 
Y 
A 
P 
Y 
A 
P 
Y 
1951-61 
2 
- 2 7 . 5 ^ 
-28 .69 
- ^-.88 
-2lf.0lf 
-18 .98 
+1lf.7^ 
-18 .60 
-12 .26 
•+15.88 
-23 .62 
-20.18. 
+12 .9^ 
- 1 6 . 8 3 
- 3.2J+ 
+31.98 
-16 .57 
- 6 .50 
+22.^2 
1961 1-71 
3 
-39 . 
-If2. 
- 5. 
-32 . 
.68 
.11 
.16 
.80 
-2lf.06 
+12.67 
- 2 3 . 
-Ilf, 
+13. 
-32 . 
-26 . 
+11. 
- 2 0 . 
,hh 
.20 
.50 
.03 
.01 
.31 
.69 
- 3.36 
+23 < 
- 2 0 . 
- 7 . 
+17. 
,60 
.31 
.00 
.95 
1971-81 
If 
-70 .96 
-79 .12 
- 5M 
-51 .60 
-32.8if 
+11.10 
- 3 1 . 7 0 
-16 .86 
+11 .7^ 
- ^ 9 . 7 3 
-36 .57 
+10.05 
-26 .87 
- 3.^9 
+18.69 
- 2 6 . 2 3 
- 7 .59 
+1if.96 
1951-81 
5 
-91 .79 
-95 .62 
-16 .26 
-80 .12 
-63 .28 
+ ^ 9 . 1 ^ 
-61 .99 
. -ifO.88 
+52.93 
-7^.75 
- 6 7 . 2 5 
+^3.12 
-56 .08 
-10 .79 
+106.59 
-55 .23 
- 2 1 . 6 5 
+7^.73 
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1 
A l i g a r h 
I f ah 
Mathura 
Agra 
Mainpuri 
Farrukhabad 
Etawah 
T o t a l 
A 
P 
Y 
A 
P 
Y 
A 
P 
Y 
A 
P 
Y 
A 
P 
Y 
A 
P 
Y 
A 
P 
Y 
A 
P 
Y 
2 
-15 .59 
- 7 .52 
+I8.6lf 
-1,0.89 
- 0 .09 
+19.96 
- 6 .88 
* 6 .72 
+2^.89 
22.^-3 
^2.32 
21.11 
-20 .97 
-17 .29 
+ 7.62 • 
-21 .22 
-20.lf7 
+ 0.lf5 
-17 .16 
- 8 .59 
+20.10 
-17 .81 
-11 .17 
+17.1+5 
3 
- 1 8 . 8 5 
- 8.21 
+15Aif 
- 12 .39 
- 0 .09 
+ 1 6 . 3 ^ 
- 7.Mf 
+ 6 . 2 5 
+19.50 
17.96 
28 .79 
17 .10 
- 2 7 . 3 ^ 
-21.UO 
+ . 7 . 0 2 
-27 .76 
-26.lf9 
+ o.if5 
-21 .20 
- 9 .^9 
+I6.if3 
- 2 2 . 2 0 
- 1 2 . 7 5 
+^h.62 
If 
- 2 3 . 8 5 
- 9 .03 
+13-18 
-1if.36 
- 0 .09 
+13.83 
- 8.12 
+ 5 .85 
+16.02 
1^.97 
21 .81 
l i f .37 
-39 .28 
-28 .08 
+ 6.51 
-ltO.15 
- 3 7 . 6 5 
+ o.if5 
- 2 7 . 7 3 
-10.61 
+13.89 
- 2 9 . ^ 
- i i f . 8 5 
+12.57 
5 
-51 .96 
-25 .08 
+62.13 
-36 .29 
- 0.31 
+66.53 
-22 .92 
+22 M 
+82.95 
7h.77 
I M . 0 7 
70.36 
-69 .90 
- 5 7 . 6 3 
+25.38 
- 7 0 . 7 3 
-68 .22 
+ 1.50 
-57 .19 
-28 .62 
+66.99 
- 5 9 . 3 5 
-37 .22 
+58.17 
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D i s t r i c t - w i s e L inea r Growth Rate of Area, P roduc t ion 
and Yie ld i n V/estern U t t a r Pradesh -Pigeonpea o r Arhar 
( P e r c e n t ) 
D i s t r i c t 
1 
Muzaffarnagar 
Meerut 
1 
Mo radabad 
Bulandshahr 
Budaun 
ShahjsLhanpur 
A l i g a r h 
A 
P 
Y 
A 
P 
Y 
A 
P 
Y 
A 
P 
Y 
A 
P 
Y 
A 
P 
Y 
A 
P 
Y 
195^ 1-61 
2 
- 2 3 . 
-25, 
+ 3, 
-29 
-28 , 
+ 3, 
-22, 
- 2 1 , 
+ 2, 
-25. 
-25. 
+ 2, 
- 2 1 , 
-19 . 
+ 7. 
. 1 ^ 
.22 
.81+ 
.23 
.1+0 
.52 
.it6 
.53 
. 1 ^ 
.68 
.66 
.31 
.96 
.9^ 
.93 
-15 .26 
- 1 2 . 
+ 8 . 
- 2 2 . 
- 2 6 . 
.01 
.15 
,21 
.69 
- if.09 
1961-71 
3 
-31 .16 
- 3 5 . 0 5 
+ 3.68 
- ^3 .28 
-^1.1+9 
+ 3.38 
- 2 9 . 9 ^ 
-28 .31 
+ 2 .09 
-35.92 
-35.90 
+ 2.26 
- 2 9 . 0 5 
-25 .61 
+ 7 .29 
-18 .38 
-13 .86 
.+ 7,U8 
-29 A 9 
-37.95 
- ^ .28 
1971-81 
h 
-J+7.65 
-57.^0 
+ 3.5^ 
-83 .39 
-76 .96 
+ 3.26 
-^if.86 
- i f l .29 
+ 2 . 0 5 
-59.79 
-59.71 
+ 2 .20 
-1+2.90 
-35 .79 
+ 6.71+ 
-23 .09 
-16 .38 
+ 6 .90 
-1+3.86 
-65 .61 
- 1+.1+9 
1951-81 
5 
-77.15 
-8i+.08 
+12.79 
- 9 7 . ^ 
-9^.65 
+11.72 
-7^ .88 
-71 .78 
+ 7 .15 
-85.58 
-85.51+ 
+ 7.71 
-73 .21 
- 6 6 . ^ h5 
+26.1+3 
-50 .86 
- ^ 0 . 0 3 
+27.17 
- 7 ^ . 0 ^ 
-88 .97 
-13 .62 
APPENDIX I I I (Contd.) 
1 
E t a h 
Mathura 
Agra 
Mainpuri 
Farrukhabad 
ETtawah 
T o t a l 
A 
P 
Y 
A 
P 
Y 
A 
P 
Y 
A 
P 
Y 
A 
P 
Y 
A 
P 
Y 
A 
P 
Y 
/ 
-20 
-21 
- 3 
-20 
-20 
+ 3 
-17 
I 
.92 
.25 
.07 
.8if 
.08 
.88 
.h6 • 
- 1 3 . 5 ^ 
10 
-22 
-18 
+11, 
-20, 
-20, 
+ 1, 
- 1 3 . 
-10 , 
+ 6. 
-20 , 
- 1 8 . 
+ 3 . 
.07 
.78 
.93 
.50 
,k2 
.07 . 
.7»f 
.26 
.12 ^ 
.IfO 
,Olf 
.61 
.8lf 
3 
-27 .26 
-27 .82 
- 3.18 
-27 .11 
-25.814-
+ 3.72 
-21 .66 
- 1 5 . 9 ^ 
9.06 
-30 .51 
- 2 3 . 9 7 
+10.20 
-26.if2 
-25.83 
+ 1.70 
-15.55 
-11 M 
+ 5.98 
-25.78 
- 2 3 . ^ 7 
+ 3.68 
If 
-39 .11 
- ^ . 2 6 
- 3.29 
- 3 8 . 8 0 
-36.25 
+ 3.57 
-28 .52 
-19 .37 
8 .23 
- ^ . 1 5 
-32 .67 
+ 9.16 
- 3 7 . ^ 
- 3 6 . 2 3 
+ 1.67 
-18 .80 
-13 .06 
+ 5.61 
-36 .13 
-31 -7h 
+ 3.53 
195 
5 
, 6 9 . 7 ^ 
- 7 0 . 8 3 
-10 .23 
-69.if5 
-66 .92 
+12.9"^ 
-58 .18 
-k5,^h 
33.56 
- 7 5 . 9 5 
-63 .09 
+38.3^ 
-68 .08 
-66 .90 
+ 5.79 
-Mf.19 
-33.7^ 
+21 .3^ 
-66 .80 
-62.0lf 
+12.78 
196 
APPENDIX IV 
D i s t r i c t - v / i s e L inear Growth Rate of Area, P roduc t ion 
i n VJestern U t t a r Pradesh — Tota l P u l s e s 
( P e r c e n t ) 
D i s t r i c t s 
1 
Muzaffarnagar 
Meerut 
Moradabad 
Bulandshahr 
Budaun 
Shahjahanpur 
A l i g a r h 
-
A 
P 
Y 
A 
P 
Y 
A 
P 
Y 
A 
P 
Y 
A 
• P 
Y 
A 
P 
Y 
A 
P 
Y 
195' 
t 
-28 
-28 
- 6 
1-61 
1 
.51 
A2 
. 3 ^ 
-23 .89 
-19 .09 
+11 
-21 
-19 
+ 6 
-21 
-17 
+ 8 
-16 
- 1 1 , 
+10 
-15 . 
- 1 1 , 
+10, 
. 3 ^ 
•99. 
.75 
.83 
.07 
A ^ 
.56 
.2if 
»70 
.83 
.13 
.30 
.01 
- l l f . 8 7 . 
- 1 3 . 
+ 2, 
.93 
.62 
196^ 
: 
- i f i . 
- i f i 
- 6 
-32 
1-71 
3 
.72 
.53 
.82 
.53 
- 2 ^ . 2 3 
+10 
-29 
.07 
.10 
- 2 5 . 3 0 
+ 6 
.35 
-27 .51 
-21 
+ 7 
-19 . 
- 1 3 . 
.63 
.82 
.81 
,hh 
+ 9.67 
-18 , 
- 12 . 
+ 9. 
- 1 7 . 
- 1 6 . 
+ 2 , 
.19 
.92 
.01 
.82 
M^ 
'55 
1971-81 
h 
-77.7^ 
-77'^^ 
- 7.38 
- 5 0 . 9 ^ 
-33 .16 
• ,+ 9.06 
-lf3.00 
- 3 5 . 2 0 
+ 5 .93 
-39 .61 
- 2 8 . U8 
+ 7 .19 
-25.1+1 
-15 .81 
+ 8 .73 
-22 .79 
-15 .09 
+ 8 .19 
-22 .22 
-20 .18 
+ 2,^ 
1951-81 
5 
-95 .02 
-9^ .72 
-21 .13 
- 7 9 . 6 ^ 
- 6 3 . 6 ^ 
+37.79 
-73 .29 
- 6 5 . 8 ^ 
+22.75 
-70 .22 
-58 .13 
+28.53 
- 5 ^ . 1 3 
-38 .99 
+36.11 
- 5 0 . ^ 3 
-37 .67 
+33.38 
-if9.58 
- ^ . M f 
+ 8 .73 
( C o n t d . . . . ) 
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APPENDIX IV (Contd.) 
1 
1 
Btah 
Mathura 
Agra 
Mainpuri 
Farrulihabad 
Etavrah 
To ta l 
A 
P 
Y 
A 
P 
Y 
A 
P 
Y 
A 
P 
Y 
A 
P 
. Y 
A 
P 
Y 
A 
P 
Y 
2 
-11 .53 
- 7.31 
+10.87 
-19 .67 
- I6 .5if 
+ 5.16 
-16 .56 
-1^ .68 
+ k.h? 
- 2 0 . 1 0 
-1.6. if 3 
+10.95 
- 1 9 . 6 ^ 
-18 .22 
+ 5.18 
-1lf.l+lf 
- 6 . 7 5 
+15.55 
- I8 . i f i f 
- 1 5 . 2 3 
+ 7 .53 
3 
- 1 3 . 2 3 
- 7.96 
+ 9.70 
-25 .18 
-20 .26 
+ lf.88 
- 2 0 . 2 9 
- 1 7 . 5 ^ 
+ if.26 
-25 .87 
- 2 0 . 1 0 
+ •9.76 , 
- 2 5 . 1 3 
- 2 2 . 8 5 
+ ^ .90 
- 1 7 . 1 9 
- 7 .30 
+13.26 
- 2 3 . 1 9 
- 1 8 . 3 ^ 
+ 6 . 9 5 
h 
-15.51 
- 8 .73 
+ 8 .75 
-3^ .96 
- 2 6 . 1 5 
+ ^ . 6 3 
- 2 6 . 1 9 
-21 .79 
+ If.07 
-36.31 
-25 .88 
+ 8.81 
-3»f.86 
-30 .62 
+ if.65 
- 2 1 . 2 5 
- 7.9if 
+11.56 
-31.2if 
- 2 3 . 0 3 
+ 6.if5 
5 
- 3 8 . ^ 5 
-2^ .37 
+36.22 
-65.58 
-55 .13 
+17.21 
-55 .19 
-h8,9h 
+1^.89 
-66 .99 
-5^>77 
+36.51 
-65 .^6 
- 6 0 . 7 ^ 
+17.27 
- ^ . 1 2 
-22.if9 
+51.82 
-6^,k6 
-50 .77 
+25.08 
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APPENDIX V 
Distr ict-vfise Linear Growth Rate of Area, Production 
and Yield in Western Uttar Pradesh-Rapeseed- mustard 
(Percent) 
D i s t r i c t 
1 
1951 -61 
2 
1961 -71 
3 
1971-81 
h 
1951-81 
5 
Muzaffarnagar 
Me e r u t 
Moradabad 
Bulandshahr 
\ 
Budaun 
Shahjahanpur 
A 
P 
Y 
A 
P 
Y 
A 
P 
Y 
• A 
P 
Y 
. A 
P 
Y 
A 
P 
Y 
- 9.90 
+25.^s 
+33.3^ 
-25 .71 
- lf.21 
+ 56.26 
-390.16 
-218 .79 
+26.16 
+ 3 '88 
+62.63 
+ 2 9 . 3 ^ 
+107.31 
•ihh9,7h-
+ 22.60 
-21^ .83 
-189.32 
+ 17.^1 
- 11 .12 
+ 19.82 
+ 2if.33 
- 36.00 
- hM 
+ 3iu62 
+116.99 
+152.89 
+ 20.27 
+ 3.72 
+ 36 .93 
+ 22 .13 
+ 83 .05 
+112.52 
+ 18.06 
+15^.89 
+171.55 
+ l»+.59 
-12.69 - 32.99 
+I6.2lf + 8^.7^ 
+19.15 +111.13 
-59.99 - 85.71 
- k,6h - 111.03 
+25.00 +l87o5>4-
+50.87 +300.5Jt-
+56.65 +729.30 
+i6.5if + 87.20 
+ 3.57 + 12o9^ 
+26.19 +2080 77 
+17.76 + 97.80 
+^3.19 +358.36 
+50.00 +^1-99.13 
+15.0if + 75.33 
+56.92 +716.10 
+59.03 +631.07 
+12.55 + 58.0if 
( c o n t d . . . . ) 
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T 5 
A l i g a r h 
E t a h 
Mathiira 
Agra 
Mainprn"*! 
Farmlthabad. 
Btawali 
T o t a l 
A + 89.99 + ^5 .00 + 30.00 +299.95 
P -270.61+ + 93.89 + ^5 .95 +235.^7 
Y + 17.27 + ^h.h^ '+ 12.14B + 57.58 
A +I63 . I6 
P -680 .80 
y + 20.07 
A - 1^.07 
P + 13.57 
Y + 32.8if 
A -112.07 
P -236.38 
Y +26.13 
A -160.07 
P -3^1.86 
Y + 13.^2 
A +^1-16.1^1-
P +2Mf.6l 
Y + 0 . 3 ^ 
A + 85.78 
P +173.27 
Y + 15.91 
A +128.51 
P +123.70 
Y + 19.60 
+ 58.00 + 35.27 +5^3.87 
+103.71 + U8.18 +226.32 
+ 16.^1 + 13.88 + 66.88 
- 16 .67 - 20.1+6 - I46.89 
+ 11 .79 + 10.if3 + ^5.23 
+ 2J+.06 + 18.98 +109.^^5 
+ 97 .83 + ^ . 8 8 +37^.90 
+1if5.3if + 55.58 +787.92 
+ 2 0 . 2 5 + 16 .53 + 87.11 
+ 95 .35 + ^ . 3 0 +53^.91 
+122.16 + 51.82 +113.5^ 
+ 11 .68 + 1 0 . 3 ^ + ^^.7^l-
+ 7^.00 + J+0.61 +387.1^1-
+ 65.81 + 38.01 +816.02 
+ 0.3lf + 0 .33 + 1.12 
+ Jf3.92 + 29.52 +285.93 
+ 59.23 + 35.72 +577.5Q 
+ 13.52 + 1 1 . 7 6 + 53.0if 
+ 52.93 + 33.33 +^^28.38 
+ 83.91 + ^ 3 . ^ + M 3 . 3 5 
+ 16 .09 + 13 .65 + 65 .33 
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DiGbrlct -v/ ise Linear Growth Rate of Area , P roduc t ion 
and y i e l d in V/estern U t t a r Pradesh - Groimdnut 
( P e r c e n t ) 
D i s t r i c t 
1 
Muzaffarnagar 
Me e r u t 
Moradabad 
Bulandshahr 
Budaun 
• 
Shahjalianpur^ 
A l i c a r h 
A 
P 
Y 
A 
P 
Y 
A 
P 
Y 
A 
P 
. Y 
A 
P 
Y 
A 
P 
Y 
A 
P 
Y 
1951-61 
2 
-1lf9.67 
-152 .80 
- 18:53 
- 12.08 
- 17.06 
- 13.50 
+ 28.82 
+ 11.28 
- 13.50 
+ 1^.06 
+ 6.10 
- 15.2»V 
+ 85.00 
+ ^ . 2 ^ 
- 15.02 
+120.67 
+123.96 
- 8 .03 
+ 20 .80 
+ 5.36 
- 16.77 
1961-71 
+; 
3 
225 .7^ 
+218.99 
-
-
-
-
+ 
+ 
-
+ 
+ 
-
J . 
+ 
-
+ 
+ 
-
+ 
+ 
— 
2 3 . 3 ^ 
13.96 
21 .05 
15.88 
21 .83 
10.02 
15.88 
12.16 
5.72 
18 .35 
^3.71 
29.66 
18.03 
51 .55 
5 2 . 1 ^ 
8.81 
16.89 
5«06 
20.61 
1971-81 
If 
+6if.35 
+63.79 
-31 .52 
-1,6.52 
-27 . ^7 
-19 .28 
+17.57 
+ 9.02 
-19 .28 
+10.71 
+ 5.38 
- 2 3 . 0 5 
+29.^2 
+22.31 
, -22 .55 
+32.78 
+33.01 
- 9.77 
+llf.22 
+ '+.79 
- 2 6 . 7 3 
1951-81 
5 
+^1-98.92 
+509.32 
- 61.78 
- U0.28 
- 56.86 
- Mf.99 
+ 96.07 
+ 37.59 
- Mf.99 
+ it6.86 
+ 20 .35 
- 50.81 
+283.32 
+1^7.^7 
- 50.07 
+lf02.25 
+M3.19 
- 26.76 
+ 69.32 
+ 17.87 
- 55.89 
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AFEFJNDIX VKContd . ) 
1 
Btah 
Mathura 
Agra 
Mainpuri 
FarruJkhabad 
E'tawah 
T o t a l 
2 
A + 10.77 
P - ^.88 
Y - 17.77 
A + 77.80 
P + 3 7 . 5 ^ 
I - 16.11 
A -5^if.89 
P +^71.87 
Y - 17.^9 
A + 7 .33 
P - 6.71 
Y - 1^.68 
A + 7.19 
P - 7.86 
Y - lU-,2k 
A + 78.19 
P + lfO.78 
Y - 15.57 
A + 36.22 
P + 12.1+^ 
Y - 1lf.23 
3 
+ 9.62 
- 6 .29 
- 2 2 . 1 5 
+ ^1 .73 
+ 26.lf9 
- 19.62 
+107 . t e 
+ 75.58 
- 21 ,70 
+ 6 .78 
- 7 .25 
- 18.99 
+ 6.66 
- 8.61 
- 16.92 
+ ^1.8lf 
+ 28 .06 
- 18.82 
+ 25 .83 
+ 10.93 
- 16.91 
If 
+ 8.69 
- 6 .76 
-29 .37 
+28c5l 
+20.^^7 
-25 .09 
+I48.97 
+lf1 .08 
-28 .60 
+ 6 .30 
- 7 .89 
-2^ .07 
+ 6 .20 
- 9.52 
-20.81f 
+28.56 
+21.39 
-23 .80 
+20.07 
+ 9 .75 
-20 .82 
5 
+ 35.91 
- 19.59 
- 59.21 
+259.32 
+125.12 
- 53.69 
+8if9.6if 
+572.91 
- 58.29 
+ 2 ^ . ^ 
- 22.37 
- 52.27 
+ 23.97 
- 26.20 
- k?.^ 
+260.62 
+135.9^ 
- 51.89 
+120.73 
+ ^1.^7 
- if7.^ »-5 
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Distr ic t -v/ ise Linear Growth Rate of Area, Production 
and Yield in Western Uttar Pradesh - Sesamum(til) 
(Percent) 
D i s t r i c t 
1 
Muzaffarnagar 
Me e r u t 
Moradabad 
Bulandshahr 
Budaun 
Shahjahanpur 
A l i g a r h 
.1951-61 
2 
A + O.h? 
P - 21 .26 
J - 20.^2 
A + If.12 
p - ^h,6^ 
J + 1.03 
A -112 .^3 
P - 1 2 5 . 3 ^ 
Y - 20.UO 
A -22^ .06 
P + 9 6 . 3 ^ 
Y - 3 . 5 ^ 
A -136.Mh 
P -210 .10 
y - ^k.^k 
A - 12.7"+ 
p - 28 .75 
Y - 21.66 
A + 32.13 
P - 13.19, 
•,Y - 20 .53 
1961-71 
3 
+ OM 
- 27*Qh 
- 26.58 
+ 3 . 9 ^ 
- I 7 A 5 
+ 1 .02 
+ ^ 51 .09 
+ 319.23 
- 26.38 
+ 1 50.if2 
+ if6.53 
. - 3.68 
+26^.^1-2 
+I57.if5 
- 17.3^+ 
- ^h,Qh 
- lf2.2J4-
- 28 .53 
+ 23.68 
- 15.^5 
- 26 .60 
1971-81 
h 
+ 0.k7 
-iK).3l 
-37 .72 
+ 3.77 
-21 .6 i f 
+ 1 .00 
+75.03 
+70.21 
-37 .32 
+56.31 
+30.67 
- 3.8»f 
+67.15 
+57.27 
-21 .k8 
- 17.77 
-79 .59 
- M . 7 6 
+18.75 
-18 .66 
- 3 7 . 7 5 
1951-81 
5 
+ 1.57 
- 70.88 
- 68.1+0 
+ 13o73 
- ^.'5.71 
+ 3.^2 
+37'i-.77 
+M7.79 
- 67.99 
+7^(6.87 
+321.12 
- 11.79 
+if5^(-.8o 
+700,32 
- k8.k7 
- ^2.U6 
- 95.82 
- 72.20 
+107.11 
- ^1-3.96 
- 68.if3 
( C o n t d . . . , ) 
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APPENDIX VII (Contd.) 
1 
Btah 
Mathura 
Agra 
Mainpuri 
Farriikhabad 
• 
\ 
B'tawah 
1 
T o t a l 
2 
A +311 .65 
P + 19il^S 
Y - 22.69 
A + 5.76 
P - 23 .57 
Y - 2^.36 
A + 1 .91 
P - 21^60 
Y - 21.99 
A -I8l+.1lf 
, P +^k3.79 
Y - 23 .50 
A -123 .03 
P -136 .19 
Y - 16.78 
A + 30.95 
P + 3.20 
Y - 17.16 
A + 27.69 
P - 17.06 
Y - 21 .72 
3 
+ . 6 9 . 8 3 
+ 16.01 
• - 3 0 . 3 ^ 
+ 5.if1 
- 31 .93 
- 33.^1 
+ 1.87 
- 33.8.5 
- 29 .09 
+176.0if 
+ 88 .09 
- 31.80 
+335.26 
+265.38 
- 2 0 . 6 3 
+ 23 .03 
+ 3.09 
- 21.21 
+ 21 ,17 
- 21 .05 
- 28 .63 
h 
+39.32 
+13.60 
-h^.V? 
+ 5.10 
-if9.i+9 
- 5 3 . 1 3 
+ 1 .8ii-
- 5 ^ . 2 5 
-if2.99 
+59.55 
+Mf.52 
-^f9.l8 
+70.95 
+67.21 
-26 .76 
+I8.3if 
+ 2 .99 
- 2 7 . 7 ^ 
+ 1 7 . 1 ^ 
-27,h? 
- ^ 1 . 9 9 
5 
+1038.82 
+ 7 5 . 6 ^ 
- 75.61+ 
+ 19.19 
- 78.56 
- 81.21 
+ 6.38 
- 81 .99 
- 73.28 
+ 613.80 
+ 381.6^ 
- 78 .33 
- if10.09 
- ^53.95 
- 55.9^ 
+ 103.16 
+ 10.66 
- 57.20 
+ 92.29 
- 56.86 
- 72 M 
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D i s t r i c t - v f i s e Linear Growth Rate of Area , P roduc t ion 
and Yield in Western U t t a r Pradesh - To ta l O i l s eeds 
( P e r c e n t ) 
D i s t r i c t 
1 
Muzaffarnagar 
Me e r u t 
Moradabad 
Bulandshahr 
Budaun 
Shahjahanpiir 
A l i g a r h 
19^1-61 
2 
A 25.92 
P 215.33 
Y- hO,'^k 
A- 25.06. 
P- 10.08 
Y 25.61 
A 35.29 
P 10.30 
Y -15 .78 
A 6.9lf 
P 5^.Mf 
Y 20.72 
A 95.10 
P 56.96 
Y - 1 0 . 9 0 
A 226.31 ' 
P 197.30 
Y k.72 
A 67.lfO 
P ' 2 1 9 . 0 5 
Y 9M . 
1961-71 
3 
20.12 
63 .^7 
2 7 . 9 5 
- 3 ^ . 7 ^ 
- 1 1 . 3 5 
1 9 . 9 ^ 
25 .35 
9.2lf 
- 1 9 . 1 3 
6.lf5 
33.92 
I6.8if 
M6.2if 
3»+.88 
- 1 2 . M 
6^-.39 
61.81 
• kM 
38.6if 
63 .79 
8 .52 
1971-81 
h 
16.1+5 
37.22 
21 .33 
-56 .58 
-12 .98 
16.32 
19.78 
8.38 
-2lf.29 
6.02 
2lf.6lf 
1lf.19 
30.55 
25.m-
- 1 ^ . 3 9 
3 7 . 5 ^ 
36.61+ 
k.27 
26.98 
37.33 
7.78 
1951-81 
5 
86.1+0 
717.76 
135.15 
- 83 .55 
- 33.58 
85.38 
117.62 
3 ^ . 3 ^ 
- 52.58 
23 .15 
181.1*6 
69.07 
316.99 
189.87 
- 3 6 . 3 ^ 
75^.37 
657.67 
15 .7^ 
221+.67 
730.16 
31.36 
( C o n t d . . . , ) 
APPENDIX VIII (Contd,) 2 ( ) 0 
1 
E tah 
( 
Mathura 
Agra 
Mainpuri 
Farrukhabad 
E tawah 
T o t a l 
2 
A 19.lf9 
P 2 .35 
Y -12 .39 
A -12 .88 
P 17.99 
Y - 33 .75 
A-183.21 
P-271i07 
Y 25.36 
A 70.3»+ 
P 32.60 
Y - 1 0 . 0 5 
A 27.51 
P 0 .75 
Y - l l f . 93 
A 8I+.96 , 
' P 192.3lf 
1 
Y 18.50 
A 59.90 
P ^9.97 
Y - 1 .88 
3 
16.02 
2 .29 
- l l f .36 
-15 .02 
1^.99 
2lf.75 
90.lf»f 
13^.73 
.19 .79 
3 9 . ^ 
23 .93 
-11 .31 
21 .07 
0 .75 
- 1 7 . 9 0 
^3 .70 
61.31 
1 5 . 3 ^ 
35.96 
32 .13 
- 1.92 
If 
13.60 
2 .23 
-17 .09 
- 1 8 . 0 ^ 
12 .85 
19.29 
if5. l l 
53.96 
16.22 
2 7 . ^ ^ 
18.90 
-12 .93 
17.07 
0 . 7 ^ 
-22.3lf 
29.l^2 
36.^7 
13.11 
25 .70 
23068 
- 1.96 
5 
6^.95 
7c82 
- ^1 .29 
- ^ . 9 2 
59.95 
112.50 
+imo.7o 
+ 903.57 
Sh.^h 
23>h,US 
100.65 
- 33.^t8 
91.69 
2.51 
- ^-9.76 
283.21 
6^1.1 If 
61.66 
199.67 
166.57 
1.26 
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Appendix IX 
I r r i ga t ed Acreage of Major Pulses in 
Western Uttar Pradeshd951-81) 
( in '000' hec tares) 
Year/Crops 
1950-51 
1955-56 
1960-61 
1965-66 
•3 970-71 
1975-76 
1980-81 
1981-82 
Gram 
175 
1MJ 
133 
259 
^Uh 
131 
76 
91 
Peas 
171 
111+ 
150 
211 
183 
l l f l f 
71 
90 
Arhar 
2.0 
1.5 
1.3 
1.7 
1.0 
1.2 
2^-.0 
15.2 
Source: Bu l l e t in of Agr icul tura l S t a t i s t i c s for U.P., 
Lucknow, for years (1950-51, 1955-56, I96O-6I, 
1965-66, 1970-71, 1975-76, 1980-81 ani 198I-82). 
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Appendix X 
I r r i g a t e d Area of Major Oilseeds in Western Ut tar Pradesh 
(19^1-81) 
( i n hec tares) 
Year/Crop 
1950-51 
1955-56 
1960-61. 
1965-66 
1970-71 
1975-76 
1980-81 
1981-82 
Source: 
Rapeseed-mustard 
11,688 
12,520 
15,679 
12,002 
31,659 
7^,023 • 
1^ ,12^ 
179,31"+• 
Groundnut 
^ 
Jt8 
132 
808 
662 
510 
k20 
9^9 
Bu l l e t in of Agricul tuml S t a t i s t i c s 
Sesamum 
10 
32 
11 
l l f 
U6 
15*f 
13^ 
238 
3 for 
U.P., Lucknow, f o r years (1950-51, 1955-56, 
1960-61, 1965-66, 1970-71, 1975-76, 1980-81 
and 1 981 -82 ) . 
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